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COW SSI ONER VARNEY: Good norning. Wlconme to
day six of our hearing. Today we will talk about how
i nnovati on occurs and how busi nesses vi ew conpetitive
substitutes in fast-changing industries.

We are delighted this norning to start the
di scussion with Professor David Mwery, professor of
busi ness and public policy in the Walter A. Haas School of
Busi ness at the University of California, Berkeley. He is
al so research associate of the Canadian Institute of
Advanced Research. |In addition, Dr. Mowery serves as the
deputy director of the Consortiumon Conpetitiveness and
Cooperation, a multi-university research alliance dedi cated
to research on technol ogy managenent and U. S.
conpetitiveness.

In the past, Dr. Mowery has taught at
Carnegi e-Mel |l on University and, anong other things, served
as the study editor for the Panel on Technol ogy and
Enpl oynent of the National Acadeny of Sciences.

Dr. Mowery received his undergraduate and Ph. D
degrees in econonics from Stanford University and was a
post-doctoral fellow at the Harvard School of Business.

We are delighted you are able to join us this
nor ni ng. Thank you.

PROFESSOR MOVERY: Thank you very much. |

appreciate the invitation to cone here and tal k about a
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coupl e of pieces of work that | and col | eagues at Berkel ey
have been carrying out on innovation in the sem conductor
industry. | amgoing to try to sumari ze two pi eces of
research. The first deals with the managenent and the
consequences of nanagenent of new process introduction, the
devel opnent, transfer and introduction into manufacturing of
new process technol ogies within the gl obal sem conductor
i ndustry. And the second piece of research deals with the
paper on an eval uation of the SEMATECH nmanufacturing
t echnol ogy consortiumthat | and sone col | eagues at Berkel ey
have carried out.

This work draws on a research project undertaken
by the busi ness school and the Col |l ege of Engi neering at UC,
Ber kel ey, whi ch has been financed by the Sl oan Foundati on,
and this research has involved doing mail surveys and
detailed, on-site field work on manufacturing performance at
the |l evel of individual production establishnents,

i ndi vidual fabs or fabrication plants as they are known in
sem conductor industries of the U S., Taiwan, Wstern Europe
and Japan. So, we have been able to collect data at the

| evel of individual products and processes at a | evel of
detail that |I think is largely w thout peer in nost of the
enpirical work on this industry.

Let ne just sumarize, then, what is in the -- a

statenent of sorts, it's really sort of a statenent
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consisting of a list of points on new process introduction
and suggest a few inplications. |'mhere speaking as an
econoni st with sonme expertise on the sem conductor industry,
not as an expert on antitrust or conpetition policy. And
then 1'Il go on and tal k about SEMATECH.

Sem conduct or manufacturing is probably nearly
uni que anong hi gh-technol ogy industries in conbining three
characteristics, each of which has sonme parallels in other
i ndustries but the conbination of which in the sem conduct or
i ndustry nmay be uni que.

The first is the sheer conplexity of the product
and process technol ogies, nmeaning that the ability of a
manuf acturer to predict the performance of a new
manuf acturing process is very limted. |In effect, you are
not able -- you are dealing here with a technology that in
some sense has a relatively nodest scientific or theoretical
underpinning. It's devel oped on the basis of trial and
error in many cases and is devel oped in an atnosphere of
consi derabl e uncertainty, which makes it very difficult to
predi ct the performance of a new nmanufacturing process,
particularly in the -- in a high-volune, comercial -scal e
manuf acturi ng establishnment in advance of its introduction.
So, a fairly high uncertainty, specifically with respect to
t he process technol ogy.

The process technol ogy and the product
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technol ogi es are very tightly interconnected in this
i ndustry and probably nore and nore so. That is to say,
these |links have increased in tightness and conplexity over
the last 20 years. So, it is to a nuch greater extent than
in an industry |like autonobiles, for exanple. It is alnost
i npossi ble to introduce a new generation of products w thout
simul taneously bringing in a significant change in your
manuf act uri ng process technol ogy. And when | say
significant change, | nmean changi ng perhaps one-third to
one-hal f of the 100-plus steps in the process, bringing in a
substantial conpl enent of new equi pment, and, in nany cases,
reorgani zi ng the manufacturing process. So, very
significant change associated with the process if you are
goi ng to manufacture a new product.

The third characteristic that makes new process
t echnol ogy and the nanagenent of its devel opnent and
transfer so inportant is the fact that in this industry, we
have rel ative -- we have very intense |evels of product
conpetition, and we have relatively short periods of tine
during which one is a producer of a product with few or no
conpetitive offerings.

Therefore, rapid introduction of a new process and
the ability to expand the vol une of product noving through
that process, the ability to, as it were, ramp your vol une

of wafer production very quickly is extrenely inportant to
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profitable conpetition in this industry, sinply because your
wi ndow of opportunity is relatively brief, and therefore,
it's inmportant to nove quickly and to nove -- to nove
quickly with relatively high quality, that is to say, |ow
| evel s of defects and the ability to expand output rapidly.

Now, | go on and sunmarize in ny statenment sone of
the findings of our work that purports to explain
per formance of individual fabrication plants in taking and
rapidly ranmping a new nmanufacturing process. | think there
are a couple of inportant characterizations of the data on
t he performance of individual fabs that are inportant. The
first is sinply the substantial differences anong individual
fabs in their performance. That is to say, we see quite a
spread within our data of the |evel of defects when the
process is first introduced into the fab and al so we see
substantial differences in the ability of individual fabs to
i nprove the process over the first two to three years. This
is -- in ny statenent, there are sone plots in between pages
3 and 4 that display these data.

A second finding or conclusion just in ternms of
characterizing the data is the length of time during which
the penalty -- and here we're tal ki ng about an econom ¢
penalty -- associated with a poor start persists. That is
to say, a poor starter, particularly in a nore advanced

cl ass of product and process technol ogies, takes a long tine
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to overcone the effects of a poor start and, indeed, to
catch up with the best perforners within a product class.
And the ability of poor starters to catch up is nore
constrained and is | ess pronounced in nore advanced
products. That is to say, products with narrower |ine
wi dths of the features that -- sinply narrower, snaller
lines -- on the chip itself, which require nore advanced
process technol ogies. So, you see that the penalties of a
|ate start are nore enduring and the ability to catch up in
nor e advanced technologies with the |leaders is in many
respects nore constrai ned.

What are some of the characteristics of best
practice in new process devel opnent and introduction that
our research tends to point to? There are a nunber of
these, | think, and this draws both on our collection of
data froma | arge sanple of fabs and then nore detail ed work
on a very small sanple of individual fabrication
establishnments that we have been carrying out subsequent to
the mail surveys and -- field visits to this |arge sanpl e.

There are probably upwards of about five to eight
of these. The first is the inportance of noving people
around between the -- what is in nmany cases a dedi cated
devel opnent site and the nmanufacturing fab. A second is the
use of a dedicated, essentially |aboratory-scale --

actually, greater than | aboratory scale -- devel opnent
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fabrication facility within which a new process is devel oped
and is run at sone sem -comercial or very |low | evel of
output. If you can think about this as anal ogous to a
pilot plant in the chem cals industry, a sem -scale fab that
reproduces sone but not all of the characteristics of the
hi gh-vol une, commerci al -scal e devel opnment facilities.

A third characteristic that is associated with
best practice or relatively good performance is duplication
of the equipnent set. That is to say, you're dealing in
many cases wWith a new process with significant nunbers of
pi eces of new equi pment, and what we find is that the firns
who performbest in this process are those who try to
duplicate as precisely as possible the equipnent and in many
cases the materials that they use in their devel opnent site
with what they use in their commercial scale fabs. This is
gui te an expensive and conplex thing to nanage. So, it's
easy to say and very hard to inplenent in nany cases.

A fourth characteristic of best practice is a very
careful and in many cases multi-generational planning, if
you wi ll, of product and process devel opnent that the best
firms undertake in such a way as to avoid devel opi ng and

being forced to utilize an entirely new process on an

entirely new product sinultaneously. So, what you will do,
for exanple, if you are an Intel -- and what Intel is doing
now, as a matter of fact -- is you will take your flagship
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product, your Pentiumchip, for exanple, and you wl|l
devel op a smaller version of that chip, a so-called shrink
of the die, and on this nodified version of an established
product, you will introduce a series of new steps.

So, you will bring new process steps up on
establ i shed product designs, or at |east nodifications of
est abl i shed product designs, so that you are constantly
alternating, rather than suffering fromwhat's known as the
new new probl em new process, new product design. But this
requires very careful planning and requires that you as an
individual firm as a corporate technol ogy manager, be able
to plan several years, several generations of products and
equi pnent into the future.

Finally, the use of the devel opnent fab itself is
gquite inportant. Again, keeping in mnd the severe
uncertainties that are characteristic of new process
devel opnent in this technol ogy, we find that best perforners
in many cases nmaintain operation of a new process in the
research facility, in the devel opnent fab, for several --
perhaps six quarters, perhaps as |long as 18 nonths after
t hat process has been released into the commercial scale
production environnent.

This is done because, again, of the severe
uncertainties that in here, in new process devel opnent

transfer, you need to maintain a very reliable,
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wel | -characteri zed benchmark process in order to understand
what's going on, if suddenly in your |arge-scale production
facility you have a significant crash or departure in
performance from your established trend perfornance.

Finally, our research suggests that the rate of
i nprovenent in the new process once being produced, that is
to say the rate of |earning and what nost econom sts have
characterized as the |l earning curve follow ng the
i ntroduction of a new process, is, in fact, not solely a
function of increased volune but really can be nanaged and
does reflect the systematic allocation of engineering effort
to experinmentation, running of test lots and the like in the
production fab. So, learning to a significant degree is
endogeneous, i s sonething subject to managerial control and
di scretion, | think, at least within the sanple of firns
t hat we have | ooked at.

So, | think that just suggesting a couple of
inmplications of this work, as | say, sem conductors are in
many respects an extrene exanple of a nore conmon phenonenon
and perhaps a phenonenon that is going to characterize
i ndustries such as pharmaceuticals in the future in which
t he process and the product technol ogi es and t he nanagenent
of their innovation are tightly coupled, in which you have a
high level of firmspecificity. That is to say, you see

significant differences anong firnms in their approach to and
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their success at managi ng the joint devel opnent of product
and process innovation, and that in turn tends to -- can
make it very difficult to transfer product technol ogi es or
even to create markets for |icensing of product technol ogies
anong firms, sinply because a great deal of the know edge is
not enbodied in anything that's witten down, it's tacit, as
Prof essor Teece will tal k about perhaps this afternoon.

There is al so such severe uncertainty that even
nmovi ng a manufacturi ng process anong the plants owned by a
single firm noving an established manufacturing process
anong the fabrication plants operated by a Texas Instrunents
or an Intel is very difficult and requires enornous and
careful managenent of things |ike precise duplication of
equi pnent sets, et cetera. You can imagi ne how much nore
difficult it is to nove a process anong firns through an
arms length contract.

Athird inplication -- and that, | think, is
somet hing that comes up in | ooking at SEMATECH, is that
because of the -- of the inportance of new equi pnrent and new
mat eri al s, when you're devel opi ng a new process, the
col I aboration and the comuni cati on between vendors of
equi pnrent and materials and the manufacturers plays a very
important role, | think, in devel oping these new processes,
but this general notion that the technology in many respects

in sem conductors is noving nore rapidly than the science, |
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think, is one that, again, is not unique to sem conductors.

You're really dealing here with this technol ogy
whose practitioners understand that through trial and error
they can achieve a certain effect, but in many cases, they
are not able to predict precisely how, when and why that
effect will be achieved. And therefore, this is why you
have such a prem um pl aced on experinentation and the
devel opnent of sem -scal e devel opnent facilities and,
i ndeed, one sees such severe conplexity associated with
devel opnent and transfer.

kay, let nme summarize, perhaps, at |east as
qui ckly, the work on SEMATECH t hat we have been undert aki ng.
Thi s has been work undertaken, as | say, with coll eagues at
Ber kel ey that has al so benefitted substantially fromthe
cooperation of senior staff and many of the firns
participating in SEMATECH Most of you are famliar with
SEMATECH, which was established in 1987-'88 to conduct
research on a coll aborative basis anong 14 U. S.
sem conductor manufacturing firns on manufacturing process
technol ogy. SEMATECH is funded fromindustry, federal and
state governnent sources. The federal contribution if --
well, at |east has been planned to end after 1996. It may,
in fact, end | guess a year earlier than that, but the plan
is perhaps for it to end after 1996.

SEMATECH has been cited | think fairly widely as a
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successful exanple of industry-led collaborative R& wth
public financial support. Both the U S. sem conductor
manuf acturers and U.S. sem conductor equi pnent firmnms' gl oba
mar ket shares have i nproved since the foundi ng of SEMATECH
and this has been attributed in part to SEMATECH s
operations and support for collaborative research. SEMATECH
has al so served, to sone extent, as a nodel certainly in the
policy conmunity for other consortia proposed or established
inits wake.

Now, in |ooking at SEMATECH, | think certainly
there are a nunber of questions. One is a factual one,
guasi -factual one, of its contribution to the inprovenent of
conpetitiveness of the U S. manufacturing industry -- and
sem conduct or manufacturing industry, but al so SEMATECH,
t hi nk, because of its relatively substantial period of
operation, the transparency with which it has been
established and the detail in which it has been covered by
journalists and others, it also lays out and allows one to
consi der a nunber of issues, nore generic issues, in the
desi gn and the managenent of R&D consortia. And | think you
can -- you can see at |least three key problens that are
associ ated with R& consortia, all of which SEMATECH has had
to address and the resolution of which has played a very
important role in SEMATECH s evol ution since its

est abl i shnent .
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The first is establishing a research agenda,
sonmet hing that proved, in fact, to be quite difficult in the
context of SEMATECH when it was first established, in part
because of the firns' specificity, if you will, and the
conpetitive inportance of process technol ogies controlled by
t he individual nenber firms. It turned out to be nmuch nore
difficult than many of the founders and certainly the
desi gners of SEMATECH envi sioned to work out a conmon agenda
for joint research on a manufacturing process or a set of
processes that woul d be essentially dissem nated anong al
of the firms. So, sinply working out an area of conmon
ground in sort of horizontal research on manufacturing
processes turned out to be extrenmely difficult, and, in
fact, the eventual agenda of SEMATECH refl ected a rather
different resolution of this conflict than many of the
architects originally envisioned.

A second problemis getting the results of
research in consortia out to the menber firnms. That is to
say, transferring the results to nmenbers. This is sonething
that other consortia in the U S., other consortia in Wstern
Europe and to sonme extent in Japan have experienced problens
with, and it's sonething that even within SEMATECH | think
you can see that different nmenber firns have experienced
differential |evels of success.

A third issue is adapting the research agenda to
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change, change either resulting froma |ack of agreenent
anong nmenber firns on the agenda or change in the -- in the
broader industrial or technol ogical environment. Wat we
see, | think, is that SEMATECH has managed to address all of
t hese chal | enges. The agenda has been adapted. In effect,
you have seen a significant shift from horizontal work,
hori zontal collaboration on a set of nmanufacturing processes
that woul d essentially define a benchmark or define a
state-of-the-art process that would be diffused anong the
menber firms to a nore vertical collaborative design that
has enphasi zed col | aborati on anong t he manufacturers who are
menbers of SEMATECH and U.S. equi prment manufacturers and to
some extent material suppliers. So, you have really seen a
shift from generic process devel opnent to a nore focused
col | aboration on inprovenent or in some cases devel opnent of
specific pieces of equipnent.

Now, in many cases, these pieces of equipnent, of
course, are indispensabl e conponents of new processes.
Nevertheless, it is quite a shift in SEMATECH s overal
architecture. 1It's been associated with a greater reliance
by the consortiumon research carried out w thin equipnent
and nmenber firns. Rather than being carried out within the
central research facility, the central fabrication facility
of SEMATECH in Austin, Texas, you are now seeing a greater

focus on characterization, devel opnent and standard setting
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in the equi pnment area, and to a great extent, this new
agenda, | think, deals as nmuch with supporting nodification
and adoption of technology as it does with |onger-term
further-out, nore fundanental research. So, you have seen a
shift, I think, along with the change from horizontal to
vertical collaboration, you have seen sone noving in of the
time horizon of SEMATECH research certainly relative to the
time horizon that sonme of its original advocates suspected
or suggested that it would carry out.

Let ne nake sone comments about sonme factors that
have contributed to SEMATECH s success, but | don't want to
go into those in nmuch detail. Let nme talk briefly about
whet her SEMATECH is a success, to state it crudely, far too
crudely, and | think this raises sonme interesting issues,
agai n, because one of SEMATECH s -- one of the factors that
probably has contributed to SEMATECH s viability has been
the ability of this consortiumto shift its goals, to shift
its agenda, and that very flexibility which is associated, |
think, with the heavy involvenment of industry and its
management and financing and staffing, that very flexibility
makes it difficult to evaluate SEMATECH, particularly from
t he point of view of public policy, because the -- if you
will, the original set of goals to which SEMATECH conmitted
itself now have been changed and revised in significant
ways.
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And the question then is, what sorts of standards
of accountability do we enploy, do we apply to this kind of
a consortiun? | think we -- on the one hand, one wants to
be able to hold users of public funds to certain goals or
commtrments. On the other hand, flexibility is clearly
i ndi spensable, | think, to the success of consortia of the
SEMATECH variety, and therefore, one really faces a bit of a
trade-off or a dilenmma here.

The revival that -- through the -- the indicators
of conpetitiveness and their association with SEMATECH s
operation and SEMATECH s results, | think this -- this is a
-- this causal relationship | think is very difficult to
sustain on the basis of the available data, and, indeed,
even Bill Spencer, the CEO of SEMATECH, nay have contri buted
as nmuch to the Dallas Cowboys wi nning the Superbowl as it
did to the revival of the sem conductor industry. That is
to say, we see a relationship here. That is not to say that
there is a strong causal link in the manufacture of
equi pnent and manufacturing terns in the gl obal equi pnent
and SEMATECH s establishnment.

SEMATECH s organi zati on has coincided with a
significant shift in the markets in which sem conduct or
firms have chosen to conpete, w thdrawal of a nunber of
firmse fromthe dynam ¢ random access nenory market and a

substantial expansion in the nmarket for |ogic devices has
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shifted substantially market share and revenues associ at ed
with the presence of U S. firnms, and the recession in the
Japanese sem conductor nmanufacturing industry, conbined with
entry by South Korean and Taiwanese firns in particul ar
into the manufacturing industry, has provided new narkets
for U S. equipnment firnms that have contributed, | think, to
their revival

So, it's difficult to see direct evidence of bits
of technol ogy devel oped by SEMATECH getting into practice
wi t hi n sem conduct or manufacturing and thensel ves
significantly transform ng the performance of these firns,
and therefore, these causal relationships, | think, are very
difficult to pin down, and, indeed, this is true of nost R&D
col | aboration. Mst R&D projects -- tracing their results
and attributing outcones to R& investnents in | ess than
seven, perhaps as nuch as ten years, is an extrenely
difficult and frequently unsustainable intellectual
exercise. And so you have, again, a conflict between the
time horizon inposed in many cases by policy and ot her
concerns on eval uating sonething |ike SEMATECH and the real
time horizon over which the results of R&D coll aborati on,
all fornms of R&D, flow into conpetitive outconmes. And
again, this is not unique to SEMATECH You can see the sane
t hings operating in other federally funded and state funded

R&D pr ogr ans.
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Nevertheless, | think if you |l ook at where
SEMATECH has tended to be | ess successful inits
rel ati onships with equipnent firnms, it has been in many
cases where equi prment firnms suffered from non-technol ogi cal
as nmuch as technol ogi cal weaknesses, and here the area of
phot ol i t hogr aphi ¢ stepper equipnent, | think, illustrates
the inability of SEMATECH t hrough support for technol ogy
devel opnent al one to overcone conpetitive probl ens that
reflected in many -- in the case of a particular firm GCA
a history of managenent, quality and product support
failings that in the end prevented GCA from being nore
successful with a technologically effective -- technol ogi cal
in the narrow sense -- technologically effective new pieces
of equi pnment whose devel opnment had been supported by
SEMATECH.

And the GCA episode, | think, raises a nore
general chall enge that SEMATECH faces and a chal |l enge that |
think, again, is not unique to SEMATECH but is likely to
appear in other consortia of this vertical variety, which is
t he probl em of collaboration with a group of small firns in
a relatively fragnmented capital goods industry |ike the
sem conduct or manuf acturi ng equi pnent industry. Not all but
many or nost of the U S. sem conductor equipnent firnms are
much smal | er than the manufacturers. They have sinply nuch

smal | er pools of financial and nmanagerial and in nmany cases
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t echnical resources to devote to collaboration with
equi prent manufacturers, and therefore, in many cases, their
probl enms are not solely technol ogi cal but are nanagerial or
financial, and where they are collaborating in technol ogi cal
projects wth the firns in -- the manufacturing firnms in
SEMATECH, these equi pnent firns have a very tough tine
absorbing and applying -- getting back to the transfer
probl em -- absorbi ng and applying the results of
SEMATECH- funded research. And in many cases, they sinply
need nmuch nore than technol ogy. Technol ogy al one is
insufficient to turn themaround or to resolve any of their
probl ens.

Now, | think the other interesting issue in the
vertical collaboration is how the benefits of collaboration
are captured by the nenber firnms of SEMATECH  SEMATECH has
changed its policies toward the dissem nation and the
treatnent of the results of its research and their
di scl osure to non-nenbers and the |ike since its foundation,
and at present, equipnent firns basically -- equipnent firns
who have participated in devel opnent or inprovenent projects
with SEMATECH are free to enbody the results of those
projects in equipnment that they sell to any and all coners,
basically, with sone right of first refusal for SEMATECH
menber firms in purchasing that equi pnent.

Now, the results of this, of course, are that for
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menber firms, capturing returns are nore difficult,
arguably, particularly for the firnms, the nenber firns
wi t hi n SEMATECH who are not investing substantially in
pur chases of new equi pnent. So, you see that there is sone
division of interest or differential ability to capture sone
of the benefits of SEMATECH between the firns who are
i nvesting aggressively in capacity expansion, which inplies
equi pnent purchase and the rapid i ncorporation of new
generations of equipnent, and those firns who are perhaps in
nore mature segnents of the sem conductor industry who are
not simlarly engaged in substantial capacity expansion.
So, the capture of the results or the appropriability of the
results of sem conductor research, | think, is a very
interesting issue. |It's an issue, again, that is nore
conplex in a vertical collaboration of this sort than is
often the case in horizontal coll aborations.

What are sone | essons of SEMATECH, and | will try
to wap up here. | think that industry-led consortia of the
SEMATECH variety, consortia that are entirely or
substantially financed by industry based on the experience
of SEMATECH and ot her consortia, particularly in the U S.
generally focus on nearer rather than | onger-termresearch.
Despite sonme of the pronotion of consortia as an answer to
under-investnent in fundanmental Blue Sky research, | think

t hat nost evidence suggests that industry-led consortia are
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likely to focus on near-termresearch, and | think SEMATECH
is consistent with that. And, indeed, nuch of this research
i nvol ves technol ogy adoption rather than | ong-termresearch
activities.

A rel atively autononous, freestandi ng organi zation
wi th substantial industry control over nanagenent and
operating decisions, | think, again, is highly desirable
based on the SEMATECH experi ence, even where significant
public nonies are involved. This type of organization
shoul d involve industry in its nmanagenent and, very
critically, inits staffing. The staffing of SEMATECH by
menber firms, | think, is an extrenely inportant conponent
of its success in transferring results to nmenber firms.

The rol e of governnment funding in SEMATECH s
viability, | think, is a conplicated issue, slightly nore
conplicated, perhaps, than a first glance woul d suggest. In
nmy view, federal funding, commtnent of federal funds and
particularly the multi-year commtnment of federal funds was
an inportant signal to the industry of SEMATECH s |ikely
establishnment and near-termviability, but | think SEMATECH
suggests that its permanence is not essential to the
survival and to the viability of the consortium

The exclusion of non-U. S. firnms from SEMATECH
think has had a very |limted effect on the cross-border flow

of research results and perhaps the cross-border flow of the
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benefits of SEMATECH research, both because of its focus on
wor king with equi pnment firns who are certainly in a position
to sell equipnment to non-U. S. firnms and al so because many of
the menber firnms involved in SEMATECH have vari ous
col | aborative agreenents and alliances with non-U. S. firnms.

Finally, | think that the SEMATECH story and
particularly the experience with specific equipnment firns
suggests that consortia can certainly assist and can nake a
contribution to the revival or the sustenance of industries
with significant technol ogi cal strengths, but consortia in
general and consortia in their effects on specific firnms are
not likely to be able to substitute for the absence of
non-t echnol ogi cal strength. That is to say, technol ogy
alone in many cases is not sufficient to overcone the
ef fects of managenent, financial and other problens in
conpetitiveness.

Thank you.

COW SSI ONER VARNEY: Thank you very much,
Professor. That was an extrenely interesting presentation.

Do ny col |l eagues have any questions?

CHAI RVAN PI TOFSKY:  Yes, | would wonder if you
would talk a little nore about this question of adapting the
research agenda. As you probably know, it's been suggested
that if antitrust weren't in the way, at |east with respect

to research consortia that don't dom nate a market, those
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firmse would get into production and nmarketing and the fl ow
of information downstream fromresearch production,
mar ket i ng and upstream woul d hel p these groups be nore
efficient, but here we see that SEMATECH to sone extent did
adjust its agenda. 1'd be curious as to howthey did it.

| nmean, did they put it to a vote, did they
del egate to a particular scientist the decision as to
adjusting the research agenda? | also see in your outline
that three firnms pulled out as a result of that. What was
that all about? How efficient was the process that |ed them
to adjust their agenda to |look at issues that as tine went

on becane nore relevant?

PROFESSOR MOWERY: | don't think I woul d describe
it as -- the process as efficient necessarily, although -- |
mean, | think the results to sone extent speak for

t hensel ves. Anpbng ot her things, one can argue that the

i nvestment of SEMATECH in a substantial facility in Austin,
per haps, was -- unnecessary may be an overstatenent, but
excessive given the extent of the utilization of it. The
physi cal capital investnment by SEMATECH in this facility to
sonme extent reflected the earlier focus on a joint process
devel opnent research agenda, and | think the equi pnment

devel opnent focus, although it does still utilize that
facility to sone extent, has shifted the agenda to sone

extent away.
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How was the shift in agenda done? M
under st andi ng, and again, | am speaking as soneone who was
not there and | am speaki ng as soneone who has tal ked to
some but by no nmeans all of the principals, is that it
resulted essentially froman inability to nove forward with
the joint process devel opnent agenda because of conflicts
anong nmenbers and that the decision to shift was al so
associated with the success of Robert Noist, the founding
CEO of SEMATECH, by Bill Spencer. So, there were a nunber
of changes that occurred sinultaneously because of the
untinmely death of Dr. Noist, but ny understanding of the
shift was it was nore or |ess undertaken by consensus rat her
than through a formal vote.

The decision of three firnms, M cron Technol ogy,
Harris Sem conductor and LSI Logic, to depart from SEMATECH
I think reflected to some extent their position -- and
keeping in mnd this is nore than five years ago -- their
position as relatively weak players in the process
technol ogy. They in sone respects saw this joint
devel opnent of a state-of- the-art process that woul d be
stinulated anong firnms as a way to upgrade their technol ogy.
When SEMATECH shifted away fromthis sort of process
devel opnent focus, they felt that they stood less to gain
and el ected to depart.

Now, | think there are still a couple of firms, at
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| east one firmin particular, AT&T s sem conductor operation
has suggested that it may still -- it is reviewing its
continued participation in SEMATECH, and to sone extent, |
think that reflects the fact that you still have some firns
Wi t hi n SEMATECH who because of their conpetitive
positioning, because of their commtnent to their own
sem conduct or manuf acturi ng operations, and perhaps because
of the ways in which they have managed their rel ationships
wi th SEMATECH, are not benefiting as nuch as ot her nenber
firms, and therefore, AT&T, for exanple, at |east has
signaled its decision to enter an agoni zi ng re-appraisal of
its involvenent, if not to formally withdraw, and there
certainly is the possibility that one or two other firnms
could wi thdraw.

And, you know, the future of SEMATECH, | think, is
going to be very interesting to see, because with a
conbi nation of different nechanisns for appropriating the
results than those originally envisioned, the cessation of
federal funding and the continued, if you wll,
differentiation anong the nmenber firns in terns of their
position within the industry, | think you -- at |east the
possibility exists that you will have a smaller nunber of
U.S. nmenbers in SEMATECH, say, in five or even ten years,
and conceivably even non-U.S. firnms as nenbers in a decade's
time.
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CHAI RVAN PI TOFSKY:  Thank you.

COW SSI ONER VARNEY: kay, | have one question on
the first part of your talk, on the Iink between the -- the
tight link between the process and the product. As you
know, we have had the opportunity in the |last year to | ook
at six or so transactions where we were either alleged to
have been dabbling in innovation nmarkets or admttedly
dabbling in innovation markets, and they were never
di vorced fromthe existing product market. On occasion, our
remedy has been that the parties have agreed to |license the
process, sonetinmes with a divestiture of the facility and
sonetimes not. Am|l to take fromwhat you said this norning
that we ought to act with exceedi ng cauti on when we reach a
consent where we license the process but do not require
di vestiture of the facility?

PROFESSOR MOVERY: Wen you say divestiture of the
facility, you are tal king about divestiture of the
manuf acturing part?

COW SSI ONER VARNEY: Manufacturing, yes.

PROFESSOR MOVWERY: | think that probably -- it
seens to nme that, again, speaking as a non-expert on the
evol ving concept of innovation nmarkets, | think that the --
the feasibility of -- at least in this industry, the
feasibility of licensure of the process technol ogy w thout

substantial requirenments, for exanple, or nandates to
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transfer the know how and probably transfer nore than just
that, the effects of |icensing the process technol ogy al one,
it seenms to nme, can be quite limted. And again, this
reflects the relatively unique circunstances of this
i ndustry.

You know, the chem cals industry, which in sone
respects resenbl es sem conductors, is an industry with a
substantial history of |icensure of process technol ogy, and
I think the reasons for those differences are interesting,
but I can't get into them At the same tine, the -- the
di vestiture of the manufacturing facility within which that
process is being carried out may or may not be relevant to
the licensability of the process technol ogy, because the
process in that manufacturing facility is going to be
extrenely idiosyncratic and unique to that manufacturing
facility, and in many cases it is not going to be fully
characterized, depending on the maturity of the process, for
even that manufacturing facility. The developnent facility
in many cases is the strategic asset with respect to the
process.

COW SSI ONER STAREK: 1'd like to ask a question
and learn a little nore about how intellectual property
works in this industry. | had a sense fromyour remarks
that with regard to SEMATECH, that there doesn't seemto be

patents put into place, because if | understood you
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correctly, it looks Iike the technology is available to al
of the participants in SEMATECH If that's the case -- and
I"'mnot sure it is, | just want to learn a little bit nore
about how it works -- how does SEMATECH t hen participate in
the industry with, say, the three firnms that withdrew? Are
t hey conpeting with SEMATECH? You know, are patents being
put into place here that would restrict SEMATECH
participants fromparticipating in the markets?

PROFESSOR MOVERY: Wl |, M. Donal dson can

probably speak to this with equal authority. W
understanding is that the -- is that all of the nenber firns
i n SEMATECH have access to the intellectual property, that
the -- there was originally a -- what, a two-year w ndow
prior to |icensure of non-nenber firnms, but that that has
been substantially relaxed, and, therefore, the three firns,
for exanple, who have w thdrawn have access in ny
understanding to the formal bits of intellectual property
created within SEMATECH, keeping in mnd that in nmany cases
the -- what's interesting about the intellectual property is
its enbodi ment in pieces of equipnent and in other cases
what's interesting about the intellectual property is its
non- enbodi ed form and t he know how conponent thereof, access
to which can be gai ned nost effectively by having your
people on site, either in Austin, Texas or on the site of a

speci fic devel opnent project.
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COW SSI ONER STAREK:  Thank you.

M5. DESANTI: | have a couple of questions. You
menti oned an increased focus on standard-setting, and | was
wondering if you could explain a little bit nore about the
role of standard-setting in this industry and how standards
are evol vi ng.

PROFESSOR MOWERY: | can say a little bit about
SEMATECH s -- what | nean by the reference to standard
setting.

What a nunber of the projects in the equipnent
area within SEMATECH have tried to do is essentially
establish perfornmance benchnmarks and performance
characteristics or performnce standards associated with new
pi eces of equipnment that would allow nenber firms to
understand or to predict, really, nore intelligently what
happens when | change this reci pe over here to the
performance of this piece of equipnment. So, it's very nuch
-- these are by and Il arge functional and perfornance
standards that are specific to individual pieces of
equi pnent or in sone cases clusters of equipnent.

Now, it's also the case that a nunber of the
participant firnms wthin SEMATECH vi ew t hese standards as,
at best, partial and insist on substantial additional custom
t weaki ng of pieces of equipnment once those pieces of

equi pnent are bolted down on the shop floor of their
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production fab. But neverthel ess, the standard setting I'm
referring to here is purely sort of informational, saying
that cause here will produce effect here based upon our
characterization of this piece of equipnent.

M5. DESANTI: And the extent to which firm
variability continues is sonme reflection of the difficulty
of that process without the additional tweaking? 1Is that an
accurate --

PROFESSOR MOVWERY: | think it's a reflection of --
I nean, the other thing to keep in m nd and the point |
meant to enphasi ze and neglected to is the sem conductor
i ndustry is not a honbgenous beast. It is an industry
conpri sing product segnments that obviously can be
di saggregated very finely. Nevertheless, at a fairly high
| evel of aggregation, different product segnents are quite
different in their comrercial characteristics and even to
sonme extent in the process technol ogy requirenents. The
vari ous nenbers of SEMATECH are participating in different
mar ket s and their product m xes anong these categories
vari es substantially. So, their denmands for a given piece of
equi pnent are likely to differ significantly.

At the sanme tinme, the very uncertainty and the
very conplexity that characterizes this process al so neans
that different firnms have different approaches, that they

have their own trial and error-devel oped recipes and
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techni ques for maxi m zing the perfornmance of specific pieces
of equipnent. So, both of these influences nean that
standards are, at best, partial. They, at best, convey sone
but by no nmeans all of the necessary information to take
this piece of equipnent and put it in your garage and start
maki ng random access nenory chi ps.

M5. DESANTI: And | had a question to follow up on
the first part of your testinony, as well. One of the
i ssues that conmes before the Comm ssion fromtinme to tine
are issues relating to justification for a nerger, that the
parties need to conbine in order to maintain their vol une
and increase the rate of going down the learning curve as a
result. | was interested in your testinmony that in this
i ndustry, at least, engineering hours are also a conponent
of that.

Do you have a sense of the relative inportance of
vol une versus engi neering hours, or is that too difficult a
mx to parse?

PROFESSOR MOVWERY: It varies, | think, anong
di fferent product segnents, and again, we -- what our
results really pertain nost specifically tois the -- the
first, say, 24-plus nonths of operation of a new process
where we do find, as | recall, we find that the contribution
of engi neering hours are roughly conparable to cunul ative

volunme in inproving performance. Wether that applies to a
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process that's in operation after ten years in that industry
I think is sonething we can't speak to. Wat we can speak
tois the early stages of operation, and there we seemto
find that the engineering hours are as inportant but not
necessarily nore inportant than cunul ative vol une.

COW SSI ONER VARNEY:  Debra?

M5. VALENTINE: Actually, | had something of the
same question, and that is whether the exogenous factor,

i ke the application of the engineering hours in terns of
its inportance to benefiting fromthe learning curve, is
sonmething that's unique to sem conductors or is something
that you m ght often find in other industries, just in

hel ping us to evaluate efficiency clains that people nake in
nmer gers.

PROFESSOR MOVWERY: | think it's -- ny sense is
that, for reasons | alluded to, that sem conductors are
probably an extreme case because of the fact that you are,
to a great extent, continuing to devel op a new process once
it's in your volume manufacturing facility. That is to say,
t he process when you get it fromyour good friends or
enenmi es, as the case may be, in the devel opnent facility
within your firmis, at best, partially characterized. You
cannot fully duplicate the conditions in a vol une
manuf act uri ng establishment within a devel opnent fab, for

exanpl e.
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So, to a greater extent in sem conductors than,

perhaps, in autonobiles or in -- perhaps even in steel, you
are continuing to -- you still have to run experinents, you
still have a |l ot of very conplex technical questions to

answer when you receive in the manufacturing facility a new
process. So, | would guess that sem conductors are very
much an extrenme case but perhaps not -- they are different
in degree but not in kind.

M5. VALENTINE: Actually, knowi ng what you know
about the sem conductor industry, how would you counsel them
if they wanted to formjoint ventures to capture
efficiencies to inprove their conpetitiveness? Wuld you
recomrend smal |l er consortia so there would be | ess fear of
sharing proprietary information? Wuld you recommend
hori zontal as opposed to vertical collaboration so there

woul dn't be di screpancies in capturing results? Wat would

you do?

PROFESSOR MOWERY: Wl l, | think -- 1 think that
-- you know, | think that it -- the process technol ogy
remains -- | nmean, | have always -- it has always seened to

me that the process technology in this industry remains very
much anmong the crown jewels, because of its specificity to
different firnms and because of the problens of its transfer
anong firnms and the Iike. So, | think that, you know, what

is striking to me about SEMATECH is the viability of the

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

784
vertical collaboration.

Now, there are, | think, significant problens and
difficulties within these vertical collaborations.
Nevert hel ess, those seemto have as nuch if not nore
potential to exploit sonme of the information sharing and to
exploit areas where firns are willing to share information
as the horizontal ones. And again, keeping in m nd, again,
t hat sem conductors are probably nore nearly unique, but
there are -- the generic elenents of the process technol ogy
anong manufacturers perhaps is a bit smaller than all of us
t hought in many respects when SEMATECH s foundati on was
envisioned. And | think that has sone inplications.

Agai n, whet her one can generalize fromthe
sem conductor to other industries | think is just w de open.
I don't know. | nean, you can see sone of this vertica
col | aborati on going on, for exanple, in the machi ne tool
i ndustry with the National Center for Mnufacturing
Sci ences, but that is a very different beast in many
respects.

COW SSI ONER VARNEY: Thank you very much,

Pr of essor.

| f you are ready, M. Donal dson, we will turn to
you. Richard Donal dson is senior vice president and general
pat ent counsel for Texas Instrunents. He has been with

Texas Instrunents for the past 25 years, with direct
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responsi bility for patent and technol ogy |icensing since
1973.

M . Donal dson has an LLMin trade regulation from
George Washi ngton University and a JD from St. Louis
Uni versity, and thank you very nmuch for joining us this
nor ni ng.

MR. DONALDSON:. Thank you very much. | really
appreci ate the opportunity to nmake comment here. | amsure
that | amgoing to take a | ess scholarly approach than
Prof essor Mowery has taken, and probably because of the
experience | have had, | amgoing to focus a |ot nore on the
practical aspects of the sem conductors industry and really
focus on the real issue of intellectual property.

| think that the sem conductors industry is a very
dynam c industry, and | think, as has already been expl ai ned
this nmorning, it is really characterized by very rapid
growt h and i nfusion of new technology, and | think a key to
that is the role that innovation plays. | think innovation
is really the key to conpetition, and as a corollary to
that, | think intellectual property protection is a key to
i nnovation. So, my concern and a |ot of the concerns |
t hink of the sem conductor industry is how or what effects
will antitrust application have on this industry.

Part of that is because, at |east fromny

perspective, a lot of the policy of antitrust has been based
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upon price conpetition in mature nmarkets. | think there are
sonme different characteristics when you get to a very rapid
growi ng technol ogy market, and part of that, sonething that
we see in the SCindustry, is that there is a premumthat's
pl aced on product differentiation. There is a prem um
pl aced on being in the market on tine. The narrow tine
wi ndow really poses sone very difficult problenms. Part of
it is just because of the very high cost that's associ ated
with this rapid infusion of new technol ogy.

It's typical that we spend over 10 percent of
revenues on R&D, and capital costs just continue to escal ate
to build new factories, because factories just continually
beconme obsol ete, and one of the projections that's been made
is over the next five years, over $120 billion will be spent
for new manufacturing facilities around the world. And I
guess anot her conparison, just to show the escal ating costs,
in 1990, we |ooked at the cost of building a new factory to
manuf acture the sem conductor chips, and it was $400
mllion. Today that's over a billion dollars, and in the
next ten years the projected goal will be $2 billion. So,

t hese are trenendous investnents that you have to nake, and
to | guess exacerbate the problema little bit nore, and is
sonmet hing that Professor Mowery pointed out, is the
uncertainty, a lot of the uncertainty in devel oping a new

t echnol ogy.
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| f you make a mistake, if you nake a design error
of sone sort, you have such a narrow time w ndow, you may
m ss out on a whol e generation of product. The fact that
you are successful in this generation doesn't nean that you
necessarily will be a nmajor contributor in the next
generation of a product, and the investnent that you have
made really puts a |lot of pressure, and | think it raises a
| ot of intellectual property and |licensing issues that | do
want to address somewhat.

And | guess anot her characteristic of the industry
that affects the uncertainty and unpredictability is the
over |l appi ng technol ogy that we have in the industry. The
i nnovations and the technol ogy overlaps not just from
product to product but from conpany to conpany, also, and
it's conmon that when you nmake an inprovenment, you cone out
with the next generation of products, it will build on
technology that's already in place. So, you nay have a
present technol ogy that dom nates in subsequent generations,
and it is not just you who's developing. It is a whole
nunber of people who are participating in this industry.

So, that adds a great deal of uncertainty.

In looking at it -- and what that really says, and
one of the points | think that is probably not unique to the
i ndustry but certainly is an inportant aspect of it, is

there is a requirenment for access to technol ogy of other
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conpanies in the industry. You cannot have just a product
wi t hout using some of the devel opnents in other areas. |If
you cannot offer the new i nnovations, the new features that
come out on the products, you will not be able to conpete in
that industry. So, how do you get that access and what are
the restrictions going to be in getting that access, and
that's where intellectual property, |I think, really plays a
very significant role.

The fact that the conpani es have to nake such a
huge investnent in -- in both research and devel opnent and
in capital facilities nakes it essential that you can get a
good return on that technol ogy investnent, and you have to
al so weigh the risk that you m ght not be successful from
one generation to the next. And there is really two ways
that you can get the return on this investnment. One is by
maki ng and selling the product, which is a tinme-honored way,
not hing wong with that, and the other way is to get sone
value for intellectual property, and that's what | would
really like to focus on, because |I think that probably has
the nost relevance to the topic of antitrust enforcenent.

The value for intellectual property, it has a
nunber of very clear values. One, it can protect you from
imtators. You have nade this trenendous investnment in
t echnol ogy. Because of the characteristics and the nature

of the industry, it is very easy for other people to copy --
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maybe that's too strong of a word -- but to at |east cone
out with a conpeting product very, very rapidly.

Intellectual property can help you guard against that or at
| east get a return if they do use your intellectual
property, and the other is to raise capital, whether you are
going to make the investnment yourself, whether you want to
license it to soneone else to invest init. |If you can
protect your innovation, then that nakes it nuch easier to
raise capital, and | can give sonme specific exanples of
things that at |east Texas Instrunments has experienced in
the ability to or the effect of intellectual property in
rai sing capital

Fromthe |icensing perspective, there are a nunber
of ways that you can get -- or nmaybe | should say nore
generally froman enforcenment perspective, there are a
nunber of ways that you can get value for intellectual
property. One way is just to keep the technology to
yoursel f and do what patents permt you to do and be the
excl usi ve manufacturer. There are a lot of risks involved
inthat, and it is very difficult to do, and npbst conpani es
in this industry do not do that, and one of the reasons that
is is because there is so nmuch parallel technol ogy being
devel oped that you need to build on and utilize. You really
need access to other people's processes, circuits. So.

It's hard to keep an area exclusively to yourself.
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So, nost people do engage in the |icensing of
technol ogy, and there are really two | think ngjor
advant ages that we get fromthis. One, and | amgoing to

tal k nore about this, the access to soneone el se's

t echnol ogy, and the second is royalty income. | think that
the royalty inconme can really -- is very inportant in --
because it -- if you have nmade the technol ogy investnent and

if you are licensing and do obtain royalty incone, this has
a very direct bearing on the decisions you make for research
and devel opnment. | know in our case, in the case of TI,
during sonme recent periods of tinme when the market was not
as strong as it is now, we were able to naintain higher
| evel s of R&D because we had royalty income. Had we not had
that, we would have had to cut back on R&D. It has a very
direct effect, and R&D is just so critical to this
i ndustry, we need to maintain that high |evel.

Anot her way to get value for intellectual property
is in what | have been calling alliances, and this is a
situation where you would license not only, for exanple,
pat ents but probably would al so include a |icense under
know how. As Professor Mowery pointed out, this is
sonmething that -- alnost |ike the crown jewels, for many of
t he conpani es, the specific way that you manufacture a
product, but because of a | ot of other reasons, you may

selectively need to enter into alliances with other
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conmpani es, and in nmany cases, you will as part of the val ue
that you contribute, you will include the know how of how to
use a process.

There is -- you can have either a nmanufacturing
type of joint venture or alliance or you can have joint
research, and we have been involved in both types of
al li ances, and, you know, the advantages are probably pretty
obvious. In a manufacturing joint venture, it's a good way
to get -- to reduce the cost of capital. |If you have
devel oped a process with your research and devel opnent, part
of your contribution if not all of your contribution to a
joint venture m ght be your technol ogy, where a partner may
contribute dollars or yen or -- wherever you are, to help
build the factory, and this has proved to be a very
effective way of being able to add nmanufacturing facilities
and share sonme of the risks that are invol ved.

You al so can obtain access to technology into
different markets by entering into selected alliances with
ot her people. Sonetines it's in a vertical arrangenent,
where you enter into an alliance with an -- we would enter
an alliance an equi pnrent nmanufacture, and sonetinmes they are
horizontal, with a direct conpetitor, basically, |ike how
woul d you devel op the next version of a random access
menory. The devel opnent costs are extrenely expensive, and

one of the advantages it gives, you could have two
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conplinmentary designs that you both pursue, and you guard
against failure. |If one of the designs doesn't work, there
is a fall-back position. You limt it to an area, but it
does provide a sharing of risk, and it can guard agai nst you
m ssing out on a whol e generation of product, and those are
becom ng nuch nore common in the electronics industry and
t he sem conduct or industry.

When you enter these different kinds of |license
arrangenents, however, it's necessary to have what we woul d
call in a way reasonable restrictions under |icensing. You
need to -- sonme of this technology is the very heart of the
conpany, and you need to have ways to protect it, and when
you | ook at some of the issues that are being raised from an
antitrust perspective, it raises -- there are sonme areas
that -- that are of interest, are of concern, perhaps.

Typically, when we would enter into |icensing
arrangenents, we would tal k about nmaybe a field of use or a
cross-license. They are called different things, portfolio
license, field of use, cross-license, where we would give
sonmeone else the right to use all of our patents in a
certain technol ogy and get back in return the right to use
their patents. This is bringing back, and | guess that the
license is something | think that's really essential to the
i ndustry, because it gives rapid access to technol ogy

devel opnents. Since there is this huge overlap of
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t echnol ogy and products, you need to be able to incorporate
and use new features and new devel opnents that other people
in the industry cannot, that they conme up wth.

You need to have the certainty that if you nake
this investnent in a $1 billion fab, that soneone is not
going to conme up with a patent and say oh, by the way, you
can't build this product, | have a patent. You need to get
-- if you are going to nmake that kind of investnent, you
need that kind of assurance, that you will have |icense
rights. There are sonme argunments -- | know there are
argunments froman antitrust or issues froman antitrust
perspective of those kind of agreenents, but froma
practical point of view, that is really critical to the
sem conductor industry.

| think quite a bit has been said about
cross-license arrangenents. | amnot going to -- |
menti oned sonme of the stuff in the outline that | had
prepared. | amnot going to really go into a |ot of detail.
I think nost people are familiar with what a cross-1license
is, and if you have any questions, | would be glad to answer
them |l ater on

| guess one aspect that | want to perhaps clarify,
when we enter into cross-license arrangenents, which is the
typical l|icensing arrangenent in the industry, there is

typically what's call ed a bal anci ng paynent, and there is a
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coupl e of aspects of that. It levels the playing field. It
takes into account technol ogy devel opnents that both parties
have made. It prevents people who have not nade a
technol ogy investnent fromjust getting a free ride and a
conpetitive advantage, but | guess the conflicting question
is, is this a barrier to entry of new peopl e?

| think it's very clearly -- history has shown it
has not been a barrier, in particular a small conpany who
has some i nnovati on nay have very significant |everage over
a |larger conpany and may be able to get a very advant ageous
| i cense arrangenent because of that. The |arger conpany nay
need -- maybe it's just one patent, but he will need that
patent, and it is very easy for a snmall conpany to cone up
with that kind of an innovation and to gain entry. It is
al so easy and there is a | ot of exanples of |arger conpanies
who have only noney who want to get into the industry. They
want -- they don't have the technol ogy, so when they get a
cross-license, they wind up paying royalties, but the
experience has been that that has not been a detrinent to
them We have exanples |ike Samsung, which is now the
worl d's | argest DRAM nmanufacturer, who was just in that
position. They were paying royalties, but they are al so
very successful .

The bal anci ng paynent -- and | guess anot her thing

I would Iike to clarify a little bit, because there has been
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sonme concerns, that nmaybe the |arge conpanies just get
t oget her and have a royalty-free license, cross-1license, and
it makes it nmore difficult conpared to a snmall conpany. |If
the two conpani es have patent portfolios that are fairly
cl ose, the anount of noney that's transferred may be pretty
smal |, but the anpbunt of value that is transferred can be
extrenely large, and that's just sonmething that | think
everyone needs to keep in m nd.

| guess when you | ook at taking the

characteristics of the industry into account, what will the
role of antitrust enforcenent be in the future? And | think

it's the uncertainty that is of nost concern to us anyway.

You tal k about innovation markets, how will that be applied?
You tal k about the -- what we have, the cross-license
situations, are they going to be viewed nore -- are they

hori zontal agreenents between conpetitors? Are they going
to be |l ooked at nore along the lines of |ike a nmerger woul d
be?

The cross-licenses, are they going to be conpared
to sonme type of patent pooling, in effect, where those have
been | ooked on with suspicion at tines, but they are a way
of life in the sem conductor industry. They are a
necessity. This is a situation where quick access to
technology | think clearly far outwei ghs any perceived risk

of col | usi on.
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This is such a conpetitive industry, there are so
many players init, it is hard for ne anyway to i mgi ne any
col lusive effect between the people, because you are out
t here conpeting and doing the research to get into that very
narrow ti ne wi ndow, because that is going to be critical to
bei ng abl e to support the next product.

And | guess another question is the -- that has
come up anyway is the essential facility, how a patent -- if
you have a relatively strong patent in an area, if you enter
into a cross-license agreenent, will someone be able to
raise an antitrust question? 1Is this a -- for tinme, for
exanple, if you enter into a field of use, if other patents
are involved, if you are required -- if you have one of
t hese inportant patents and you are required under the
essential facility doctrine to license it to other people,
does that really help innovation or does that discourage

i nnovati on?

| think these are questions that -- that aren't
resol ved, but they are -- again, it goes back to the
uncertainty and perhaps a chilling effect that if nore

defenses are going to be raised or different ways of | ooking
at licensing arrangenents in the industry froman antitrust
perspective are going to be addressed, it is just the
uncertainty of are we going to be able to continue in a way

that we think is really necessary to be successful in the
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i ndustry?

That's the end of nmy remarks. Thank you.

COW SSI ONER VARNEY: Thank you. Let's open it up
to some questions.

Do you have any, Susan, any questions?

M5. DESANTI: Al right, yes, | have a few
guesti ons.

| hear the degree of concern that you have about
uncertainty relating to antitrust, and |I'm wondering whet her
you have any specific exanples of tinmes when because of
antitrust concerns a particular transaction has not gone
forward or a particular licensing arrangenent has not gone
forward

MR. DONALDSON: It's hard to point to a specific
exanpl e that didn't happen. | know when we consider -- it
is really difficult when we consider a |licensing
arrangenent, like a joint venture, particularly a technol ogy
joint venture with another conpany, the hindering and the
concern is is this going to be chall enged and what can go
wong, and there are situations -- we are extrenely
conservative, Tl is, in entering into these kinds of
arrangenents, because just the fear and the hassle of well,
if it is going to get challenged froman antitrust
perspective. So, there is a lot of situations that we just

-- | think that are discarded where we say well, there is
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anot her way that we can do this, let's try not to go down
the joint venture path because of potential problens.

M5. DESANTI: And are you hearing from your
busi ness people that they think that the joint venture path
necessarily woul d have been a better way to do it? W heard
some this norning about the potential problens with joint
ventures as well, that they are not automatically the
solution to everything.

MR. DONALDSON: And | think we are in a little bit
different type of arrangenent than a SEMATECH type of
arrangenent, but again, we have gotten over fromten years
ago when hurdles, | think, were higher, and we woul d not
have done sonme things ten years ago that we woul d probably
do now and feel confortable with as part of a joint venture.
W have a joint venture with Hitachi as far as devel opi ng
t he next generation of DRAM W have nmanufacturing joint
ventures with -- well, we have sone in Japan, we have sone
i n Singapore, where we put in the technol ogy and the process
and ot her people put in capital and nmanufacture new
products.

We have found ways to do it that we are
confortable with under antitrust provisions, and | guess our
concern would be if now someone starts taking a new | ook at
t hese situations and say well, these are horizontal

agreenents and maybe you have gone too far, and maybe that's
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what the industry shouldn't do. | think the sem conductor
i ndustry has gone down that path. |It's becone a necessity.
The cost of devel opnent of the new -- the new generations

are just so huge, and if you nake an error, if you don't get
to contribute, they can be disastrous. So, you have got to
be able to share the risk and the costs.

MS. DESANTI: Can | --

COW SSI ONER VARNEY: Susan, can | interject on
that |ast point you just nade, because | nay have m sheard
you this nmorning. You say the cost of innovation is so huge
as to be overwhel mi ng, but | thought you said earlier that
there were not a lot of barriers to entry because innovation
coul d be done cheaply. So, |I'mnot --

MR DONALDSON: No, innovation can't be done
cheaply, a license can be obtained cheaply. Soneone |ike --
l et me use as an exanple Sansung. They had no basic
t echnol ogy of how you build a DRAM but they were able to
get a license and to hire the people who could build the
factory.

COW SSI ONER VARNEY: So, the innovation is not
i nexpensi ve.

MR. DONALDSON: No, it is very expensive. The R&D
I think is on average 10 percent of costs in the industry --

COW SSI ONER VARNEY: So, woul dn't you argue that

there are barriers to entry?
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MR. DONALDSON: | am not saying that there are no
barriers.

COW SSI ONER VARNEY: Effective barriers.

MR. DONALDSON: They are not effective barriers in
keepi ng peopl e out.

COW SSI ONER VARNEY: Sorry, Susan, go ahead.

M5. DESANTI: | just want to nmake sure |
under stand where you are comng from | amnot aware of
particul ar government challenges to joint ventures, R&D
joint ventures or licensing arrangenents within the [ast 10
to 15 years. | think the general approach of antitrust to
t hese has been to -- to acknow edge the many co-conpetitive
benefits that can be generated in that way.

Are you telling me sonething different that you
know about antitrust that | don't know or are you saying if
anyone is thinking about expandi ng any of these doctrines,
be very careful, because there is a |ot at stake here?

MR DONALDSON: | think it's the latter, and when
you hear sone of the comments bei ng nmade about when are you
getting too large a return for a patent, for exanple, or
when may the return be nore than what your investnent has
been? | forget how -- | think some of the antitrust -- it
m ght have been Rich Glbert, | forget the exact statenent,
but it was just sone caveats that we are going to treat this

i ke other property when we | ook at an antitrust
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i nvestigation, are we changing the ground rules, and | guess
that's the concern, and if it is a change and if it opens up
avenues for people to challenge, where sone of the other
people in a licensing arrangenent can challenge, it wll
have a chilling effect, in a sense, if you now as a |licensor
have to be worried about new chall engers in sone of these
t hings that had beconme pretty conmon in the industry.

M5. DESANTI: You are probably aware of the new
DQJ |icensing guidelines for the licensing of intellectual
property.

VR. DONALDSON:  Yes.

M5. DESANTI: Are there any provisions in those
gui del i nes that have been of specific concern to you that
you think don't reflect what |'ve described as a pretty
beni gn antitrust approach to these things over the past
coupl e of decades?

MR. DONALDSON: Well, only fromthe aspect of
uncertainty in how are innovation markets going to be
i mpl enented and how is that going to affect us, particularly
in the sem conductor industry, when -- whether there is such
a large group of people who have the capability of doing the
research, whether they are actually doing a conpeting
product at the time or not. You have a process in place --

I nean, Intel, for exanple, primrily builds

m croprocessors, but that process can be used to build
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basically DRAMs or any other kind of |icense w thout major,
maj or changes. So, where do you stop | ooking and how do you
address what the innovation market really is?

COW SSI ONER VARNEY: Well, | think one thing you
shoul d keep in mnd is that so far that's exactly one of the
things that we are trying to I ook at in these hearings, but
so far we have not | ooked at an innovation market as
di stinct fromexisting product nmarkets, so carry that back
to the business peopl e.

The second thing that | would just coment on on
the cross-licensing is it seens to nme that we historically,
and this is going back to what Susan said, we encourage
cross-licensing so long as it is open and not a market
provision. W are very open to cross-licensing when it
comes to certain markets and especially R&D. So,
under stand you nmeke busi ness deci sions based on a nunber of
factors, but | would not hold antitrust as a factor in a
strai ght and open cross-licensing agreenent to be a
prohi bitive or indeed a deciding factor, and, in fact, as
you know, you can conme to us and DQJ and get pretransaction
approval or tentative approval.

MR. DONALDSON: Yes, we do that, and we want this
to continue.

COW SSI ONER VARNEY: | think that will continue.

You know, one of the things that, again, we are trying to
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figure out is, is there a chilling effect of traditional
antitrust principles when applied to new high-tech,
hi gh-information i nnovati on markets. That's the side of the
cointhat I"'mas interested in as, indeed, the danger that
you point out, not to create a chilling effect, but what are
the current chilling effects?

MR. DONALDSON. Well, one of the things that comes
tonmy mnd, and | alluded to it alittle bit earlier, is how
will the essential facility doctrine be applied.

COW SSI ONER VARNEY:  Well, let ne -- | nean, |
definitely defer to nmy col |l eagues who have vastly nore
experience than | do on that, but it seens to nme that the
essential facilities doctrine is highly unlikely to cone
into play unless we are tal king about a nerger to nonopoly
transaction that's been instituted by parties outside.
just have not, you know, since | have been here | have not
seen a serious attenpt to construct an essential facilities

doctrine and apply it to transactions.

Susan, what --
M5. DESANTI: Well, yeah, | guess | -- in the
l[ight of -- | don't think that there are any exanpl es you

can give ne in the past ten years of governnent-sponsored
attenpts to apply the essential facility doctrine in a
licensing-type situation. | nean, | -- that's part of what

I"masking is, you know, are you asking -- you are asking --
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you are talking to us about don't expand it versus, you know

COW SSI ONER VARNEY:  Right, | nean, | think I
hear you say |licenses or patents are not essenti al
facilities and don't nake us give them up when we are
entering into transactions.

MR. DONALDSON: Perhaps you can't point to a
government-initiated initiative. | can point to a
private-initiated initiative where that argunent was nade.

COW SSI ONER VARNEY: Wi ch was?

MR. DONALDSON: A patent can be an essenti al
facility and if you incorporate that in a cross-license
agreenent with other patents, that's tying.

M5. VALENTINE: Was this patent functioning as a
standard or sonet hi ng?

MR. DONALDSON: No, it was just a -- it was just a
broad patent. The argunent was this was a broad patent that
people in that industry needed, and if you incorporated that
with a field of use license where other patents were
i ncluded, then the argunment was that this is tied, and we
think it was a bad argunent, and it never got -- it never

went through litigation, but if that gets expanded, if that

gets to be a standard, | think that does have and woul d have
a chilling effect.
COW SSI ONER VARNEY: | think it mght be hel pful
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for us, if appropriate, if you could present that to us in a
hypot heti cal manner, if you could give us a little witten
outline of this discussion and the argunents that were
rai sed, and we could take a look at it, and, you know, you
can do it in a hypothetical manner w thout disclosing any
confidential information, and | think that would be very
useful, but it is certainly not sonething that we have
t al ked about around here.

MR. DONALDSON: Well, the chilling effect that |

-- if there -- that | perceive can be there is even under
the new guidelines, | nmean, if you |l ook under certain areas
that are not yet resolved, and to the extent that -- and

there is a statenent that you are going to | ook at
intellectual property just |like any other kind of property,
to the extent that this opens up to other people saying
well, this is something that is going to have to be
approved, it's a challenge we can nake, nmay not work, you
know, in a licensing or litigation environnent. It is
sonmet hing that you have to defend agai nst.

| f you now have any kind of -- if you try to
enforce a patent, if you have ten counts of an antitrust
vi ol ation, you know, essential facility or all these
di fferent ones, you have to argue agai nst each of those,
and it can be a very tine-consum ng and very expensive

proposition. And naybe we just need tinme to let this
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solidify alittle bit and say that there aren't new rul es
here, that the ground rules haven't been changed, but that's
just a perception that | have, and you hear sone of the
things I hear in, you know, sitting down and negotiating
with people, it will raise argunents of this nature. And
true, it's not, perhaps, precedent in the |law right now or
-- like the essential facilities doctrine, but it is stil
sonmething that it has been addressed.

COW SSI ONER VARNEY: It seens to ne we are
hearing sort of be careful where you do the expansion
because clearly there are sone areas of the current
antitrust law that | think everybody has urged us to | ook at
in anewlight, particularly when it conmes to the inability
of conpanies to do R&D without entering into joint ventures
that m ght be | ooked at suspiciously under sone current
regi mes, but on the other hand, you want us to go slowy
when it conmes to the expansion of other doctrine that you
think may have a chilling effect.

| would |ike to get Professor Mowery into the
di scussion, if | could, and ask your thoughts on this
rel ati onship between intellectual property and antitrust
princi ples, expansion of R&D, essential facilities. Wat's
your take on what we have been hearing here?

PROFESSOR MOWERY: Ah, this is well outside ny

bounds of expertise, | think. | -- 1 really -- | really am
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not in a position to coment very intelligently on these
t hi ngs not havi ng been engaged in nost of the -- in nost of
t he debates.

| think that there is no question that the -- that
the -- M. Donaldson's firmis a classic exanple of the
i ncreasing value of intellectual property as traded in the
mar ket s, but beyond that, 1I'mnot an expert sufficiently to
comment on these specific doctrines.

COW SSI ONER STEI GER: | guess a rel ated question
i s what experience have you had in | ooking at the
sem conductor industry with howwlling firms are to
contribute intellectual property to a consortia, under what
terms they do so, what restrictions they inpose, those sorts
of issues.

PROFESSOR MOVWERY: Well, | think that there -- ny
under st andi ng of the contributions of intellectual property,
again, to SEMATECH was that it was much nore -- it was --
nost of it was undertaken on a non -- that there were not
formal, contractual provisions that were firmspecific with
respect to their contributions to intellectual property.

The -- and | think you need to distinguish, it seens to ne,
that I -- | think we need to recognize that there are, as
M. Donal dson said, there are fairly significant differences
i n managenent, in objectives and in all aspects of

organi zati on between a SEMATECH styl e consortium and the
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kinds of joint ventures that, for exanple, TI, Hitachi and
your operation in, | guess, Italy, as well --

MR. DONALDSON: Ri ght.

PROFESSOR MOWAERY: -- where the latter are nuch
nore focused in nost cases on very specific products, very
specific markets, in many cases devel opnment of a specific
product for a specific market, and the -- so that the
licensing and the IP issues in those are quite different and
even the criteria by which firnms evaluate their entry into
them and their operation within themare very different from
what you see in a SEMATECH. A SEMATECH is nuch -- while it
is not basic research, it is also not focused on devel oprment
of a specific product for a specific market, and therefore,
many of the provisions with respect to intellectual property
are quite different.

That havi ng been said, | think that what emerged
in the SEMATECH operation in its early days was a greater
concern over contributions by sonme of the nenbers of their
intellectual property, partly because it was so difficult to
-- | nean, even had one been -- been trying to wite a
contract for it, it's hard to wite a conplete contract when
you' re sendi ng your people into the consortium and they are
working with highly qualified engineers fromyour -- what in
some cases are your direct conpetitors.

So, there were sort of al nbst self-inposed,
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non-formal restrictions on what they were willing to
contribute, which did vary anong the participants, of
course. Sonme were nore willing than others to contribute
substantial process technology, IBM | believe, anong them
but there remain even today within the operations of
SEMATECH real self-inposed concerns over even di scussions of
what projects | as a firmmght be interested in. Saying
you're interested in something says sonething to the people
-- the R&D engi neers seated el sewhere around the table. |
mean, this is at the level sinply of saying this is a
strategic priority to us or revealing it through saying this
is an interesting project, but that's several steps renoved
fromformal transactions in intellectual property,
obvi ousl y.

COW SSI ONER VARNEY: M. Donal dson, what woul d
your -- if you were going to enter into a consortia, what
kind of restrictions would you want to apply?

MR. DONALDSON. Well, and SEMATECH i s probably a
good exanple. | think many of the participants -- Tl is a
participant in SEMATECH, and there is a great concern about
what happens with intellectual property, and we approached
it nore like other formal standards in the industry where in
a network area, you need standards, interface standards and
this sort of thing. You control the projects that you

participate in, and you just acknow edge or understand t hat
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in those areas, anything while your people are working at
SEMATECH t hat they work on, the intellectual property is
going to be shared and everyone will have access to it, and
you have just given up that bit of intellectual property,
but you're careful about what those areas are and what you
don't want to happen is sone of your base technol ogy and
sonme of your other areas to wind its way in there in a
royalty-free environnent.

It's the same way if we had to approach an | EE
standard or sone other product standard. | nean, they are
i mportant. You need standardi zation, they permt
conpl ementary products to be built, but you are giving up
intellectual property protection when you do that, and you
pay a price for that freedom and that's sonething that a
hi gh-technol ogy conpany guards very delicately.

COW SSI ONER VARNEY: Go ahead, Susan.

M5. DESANTI: | just wanted to acknow edge for
you, you are absolutely right, there are definitely issues
that are not resolved in the intellectual property
gui delines. Essential facilities is one of them So, | hear
you on that, and certainly | ooking at those guidelines is
not a conplete road nap. Those are factors to be | ooked at.
Part of this cones fromthe fact that antitrust is very
fact-specific, and unless you have all the facts in a

particular situation, it's very hard to make an assessnent.
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That's part of what makes it tine-consumng, but it is also
part of what nakes it careful. Broad rules could be
i nposed, but they m ght be nore stringent than anyone in
your industry would like to see, but | just wanted to al so
say that certainly | think you ve gotten your message across

very clearly this norning of caution and what's exactly at

st ake.

MR. DONALDSON:.  Thank you.

COW SSI ONER VARNEY: (kay, thank you so nuch, and
we will reconvene this afternoon. Thanks.

(Wher eupon, the Comm ssion stood in recess from
11:10 a.m to 1:30 p.m)

COW SSI ONER VARNEY: | think Chairman Pitofsky is
going to be a little bit late, so we will go ahead and get
started.

Wel come back this afternoon to our continuing
di scussion on innovation markets, are we for them or agai nst
them This afternoon we are fortunate to have three very
di stingui shed speakers, witers, practitioners on this
topic, and what | propose we do this afternoon is hear from
our three speakers first wi thout questions, and then at the
end of that tine, naybe see where we are, take a short
break, and then cone back and engage in a round table which
we could all participate in, if that neets with everybody's

needs.
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M5. VALENTI NE:  Fi ne.

COW SSI ONER VARNEY: | would like to start by
i ntroduci ng Professor David Teece. He is a professor of
busi ness adm nistration at the Walter A Haas School of
Busi ness at the University of California, Berkeley.

Berkeley is well represented here today. Since 1982, he has
held the M tsubishi Bank Chair in International Business and
Fi nance. Professor Teece is the director of the Institute of
Managenent, | nnovation and Organi zati on at Berkel ey, and

bet ween 1983 and 1994 served as the director for the

Berkel ey's Center for Research in Managenent. He has
witten nunerous articles pertaining to i nnovation,
cooperation and antitrust policy and is co-editor and
co-founder of the journal Industrial and Corporate Change
publ i shed by Oxford University Press.

Thanks to Dr. Teece, the results of Sl oan
Foundation studies were nmade available to the FTC for these
heari ngs, and we deeply appreciate your efforts in that
regard. W have al ready heard interesting and useful
presentations on a nunber of Sloan Foundation studies, and
we | ook forward to hearing additional presentations as these
heari ngs proceed.

Dr. Teece?

PROFESSOR TEECE: Thank you.

First of all, I want to congratul ate the
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Commi ssi oner and the Comm ssion for hol ding these heari ngs.
I think it is very tinmely, and the chance to rethink how to
take i nnovation into account when we | ook at conpetition
policy is, | think, an opportunity that we can't afford to
| et go by.

So, let nme just begin by pointing out that | do
think in a qualitative sense, setting aside the paradi gns
and the neasures, there is sonething qualitatively different
about the kind of conpetition that we are observing in many
but not all markets today. | think it's got sonmething to do
wi th fundanmental enabling technol ogi es and bi ot echnol ogy and
in particular with respect to the mcroprocessor, which is
real ly changing the conpetitive |andscape, and it's making
conpetition in many industries nuch nore vigorous, it is
changi ng the nature of conpetition because of installed base
effects, network externalities and things of that kind.

So, while you have these trenmendous inprovenents
in enabling technol ogi es which are overturni ng many
established industries, you have al so got increasing
gl obal i zation of markets, not just in this country but
abroad, and brick by brick, as trade barriers conme down, you
are |l ooking at not just a gl obal marketplace, but you are
| ooki ng at one where not only do goods travel nore freely,
but ideas travel nore freely, and entrepreneuri al

opportunities get recogni zed and acted on by parties abroad
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even though the narkets may be el sewhere. So, there is
sonmething qualitative that's different, and I think what's
happening is that the established positions of many
i ncunbent firns are being challenged, and I think this is an
opportunity for sone established ideas to be chall enged,
just as established industries are challenged out there in
the real world.

The way | would like to do that is to focus on
what | call industrial dynamics. |'man industrial
organi zati on econonist, and | have to say that while I'm
delighted that industrial organization sort of plays an
increasingly significant role in antitrust and conpetition
policy, industrial organization as a field has typically
been rather static in its structure, and it has not in the
mai n brought forward and made mai nstreamthe concept of
i nnovation. So, innovation has sort of been a topic out
here in left field, and the broad stream of research and
t heori zi ng goes forward, and innovation is sort of treated
margi nally in the textbook.

| f you go | ook at ny textbook, you may see -- a
good text book |ike Scherer may have a couple of chapters on
it, but it sort of to some extent stands alone and is not as
integrated as it mght be into the nmainstream of thinking.
And as a consegquence, even though econom cs plays a nuch

greater role, it in sonme sense isn't quite the lens that we
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need to | ook at this changing conpetitive | andscape. The
| ens that we use very often still focuses on honbgeneous
goods industries and sort of treats technology like it can
be noved around with alacrity and the transfer quotient is
zero and so forth. So, despite the great contributions of
Chi cago and ot her disciplines and other schools of thought
to antitrust, there is still something that's m ssing.

And if you think about what's different in this
sort of post-industrial world, |I think you can understand
why. In a way, there are sort of standard variables that we
are used to dealing with that really cone fromthe | ast
i ndustrial revolution, things |like scale economes. They
are still inmportant but not the way they used to be.

Capital intensity, well, what's that nmean in the software

i ndustry? Not nmuch. It still means a lot, increasingly so,
in sem conductors. Integration econom es, advertising
intensity, | nmean, you have got that set of variables that
we are all famliar with that really cone from studying and
| ooki ng -- you know, studying a period of the first and
second industrial revol utions.

But today, as we try and understand what's goi ng
on out there in the global narketplace, we have to
understand things |ike technol ogical opportunity, that in
sonme industries there is much nore technol ogi cal

opportunity, which nmeans -- it nmay be because of sone change
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in basic science that's having a revolutionary inpact, |ike
t he i nmpact of biotechnol ogy on the pharmaceutical industry.
So, when there is greater technol ogi cal opportunity, there
is greater turbulence, there is greater entry opportunities.
So, that's a new variable we need to bring in.

The appropriability reginme is sonething we bring
in through the back door but is now absolutely critical. As
know how, as industries becone and sectors becone nuch nore
know how oriented, the nature of property rights the firns
are dealing with are just very different fromwhat it used
to be, and the degree to which intellectual property works
for an industry or for a sector, you know, is different. |
mean, in sone industries, like the chem cal industry, the
drug industry, intellectual property protection really gives
you protection. In other industries, it's sort of sporadic.
Even though in the Constitution it was recogni zed t hat
everyone shoul d have the right to protect your invention, it
wasn't sort of anticipated that different inventions would
get protected differently because of inherent limts of the
patent system And so that's another variable that we need
to focus on.

We need to focus on the characteristics of the
knowl edge base of an industry, to what extent is it
proprietary, to what extent is it open, to what extent are

the universities contributing, to what extent is it really
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coming fromthe private sector. Innovation can be -- and
change can be sonetines radical, sometinmes cunmul ative. The
nature of industrial dynamcs is different in an industry
where things gradually build on each other and innovation is
curmul ative, versus industries where it's very radical. The
degree of staticity of know edge, the extent to which it can
be codified affects the way it noves around, affects entry
barriers, things of that kind, the extent to which skills
and capabilities can be replicated or imtated very
dramatically across industries and according to
t echnol ogi es.

Well, all of this is to say that there is a | ot of
grist for the mll out there that we really need to be
| ooking at if we are really going to understand what is
going on, and let ne, just to stir the pot a little bit,
suggest that perhaps even the whol e concept of an industry
may not be particularly valid as a unit of analysis. It's
true that in the agencies, we tend to | ook at markets
anyway, which is good, but we still talk about industries as
if their boundaries nean sonething, whereas studies that
| ook, for instance, across industries and within industries
at differences in profitability of firns show that there is
far, far greater variability in perfornmance inside an
i ndustry than between industries. In other words,

i ndustries really don't nean very nuch, and there is a whole
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bunch of very firmspecific things that relate to specific
know edge and specific assets and so forth which are far
nore inmportant in explaining the individual performance of
i ndi vidual firmns.

So, in the classical paradigm if we |ook at an

individual firmand try and understand why it is where it

is, we say well, if it's in a concentrated industry, that
will affect its performance and its own narket share wll
affect its performance. Well, it turns out that there is

really no enpirical evidence to support that as a nmjor
expl anatory factor, and the new evidence that's com ng
forward is firmspecific things are far nore inportant,
busi ness units effects relative to large industry effects.
So, the firmis where the action is, and the
performance of individual firnms is a function in the main of
where it's been in the past, the history of the firm the
history of its past technol ogi cal acconplishnents, the path
that it's been on. The technological reginme that it's
operating in, you know, the paradigmthat determ nes the
future evolution of the technology and how that relates to
what the firmis currently doing matters mnorly.
Al of this is to say is that, you know, sort of
sinple views of the world that have outcones as a result of
concentration market share just really don't stand up to

enpirical analysis. |If they ever did, they don't do anynore
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as nore research cones forward. Actually, interestingly
enough, a lot of this research is outside the field of
i ndustrial organization, it is in the field of business
strategy in business schools where people really worry about
trying to understand what determ nes the perfornmance of
firms.

Now, how can this lead to m stakes in antitrust?
Well, I -- and the general thene, by the way, | want to put
forward is | do think in the agencies, there are a | ot of
smart people, and they normally get things right, but, you
know, when you start off with paradigns that are pointing
you in the wong direction, it takes you |longer to work it
out than it should, and sonetinmes you nay niss sone things,
but when you get into private litigation where you don't
have the degree of sophistication that the agencies can
bring to bear, the opportunity for mschief is greater.

So, for instance, if, you know, |'ve certainly
been in a circunstance where | have heard nmany econom sts
argue that they see a firmthat's got profits above
conpetitive levels or a group of firns that have got profits
above "conpetitive levels" for a considerable, |ong period
of time, that would suggest collusion. Not at all, not
necessarily at all. There could be sone underlying,
firmspecific assets that relate to the nature of know edge

and the generation of know edge that explain this, and it
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coul d even be enbedded in the organization itself.

Organi zational routines that are highly tuned and
enabl e, you know, a firmlike Nordstroms to out-perform
Macy's can exist for long periods of tine, and they are
difficult to imtate. So, you can get significant
di fferences between firns continuing over |ong periods of
time, because, one, it is difficult toimtate, and
secondly, people nmay not even know why the firmis doing as
well as it is. And so there is causal anmbiguity as to
really what is going on. So, all of this sinply neans that
we have to be a little bit cautious with respect to the
concl usi ons we draw when we observe differences in profit
rat es anongst firns.

Now, let ne use that as a background to address
sort of the fundanental distinction that I think exists, and
properly so, in antitrust thinking, and that's between what
econoni sts call econom zi ng behavi or or efficiencies and
what m ght be thought of as strategizing, which is, you
know, business conduct that's ainmed towards generating
econonic rents and that nmay be built nore on keeping your
conpetitor off balance, giving anti-conpetitive things or
things that in the main we may think of as anti-conpetitive.

| think antitrust in this new environment needs to
make a nore informed distinction between what | call

econoni zing or efficiency behavior and strategizing
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behavi or. You know, econom zing behavior |eads to soci al
benefits, and we should be in favor of it. Strategizing we
think of as socially inefficient.

Now, econom zi ng and strategizing are juxtaposed
in the following way: The evidence, | think, is nounting
that really strategizing, to the extent to which it works,
it doesn't work for very long, although strategizing that's
not based on econom zing is worth nothing. There is a quote
from ny colleague, Aiver WIllianson, that | would like to
read to you along these lines. He says that strategizing
effort will rarely prevail if a programis burdened by
significant cost excesses in production, distribution and
organi zation. All the clever ploys and positioning, i.e.,
all the king's horses and all the king's nmen, will rarely
save a project that is seriously flawed in the first order
in de mninmus respects.

O put differently, and | think this is perhaps
directed to sone of ny coll eagues that are pushing the new
game theory, that, you know, a ot of the new tricks that
we're inventing and the theory papers and they are w ndi ng
their way into the textbooks, first of all, they are not
useful guidelines for what can be acconplished, and
secondly, they really overplay the significance of
strategizing and its durability. Strategizing has no

durability unless it's built on sone underlying
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efficiencies, and, you know, if two firnms are conpeting and
one is nore efficient than the other, no matter how many
tricks you play, no matter what type of business conduct you
engage in, the nore efficient firmis going to win, going to
prevail in the marketpl ace.

Put differently, a lot of the new sort of
strategizing literature com ng fromthe new gane theory to
me is only applicable in circunstances where firns are very
closely matched in other ways, that a fundanental difference
in efficiency will blow over and subsune any strategizing
behavi or in rather short order.

Now, |et me nove on to address sone of the
inplications of that in the context of innovation, that |
think strategizing -- in thinking about strategizing and
busi ness conduct, one has to distinguish between things that
are ainmed at restricting conpetition and things which are
ai med at shoring up externalities in the innovation process.
There's a -- | find nyself inclined to be willing to
tol erate various forns of business conduct which are ai ned
at straight imtators and cl ones when the innovator has weak
intellectual property rights.

O put differently, I can live and, in fact,
support nost of the current law in the area of business
conduct when | ooking at circunstances where firns have got

strong intellectual property rights, but when they don't,
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you know, business strategy is -- and various forns of
busi ness conduct that m ght otherw se be objectionable
aren't quite so objectionable, because they shore up weak
intellectual property rights. And as | said earlier,
intellectual property is sonething or rights are really --
there is a | ot of happenstance to whether or not you get
intellectual property protection, and the nature of the
technology has a lot to do with it.

So, the point sinply is that I think there is
al nost a bifurcation between industrial circunstances that
need to be recognized in the case of industries
experiencing rapid change, and that is where there is easy
imtation and no intellectual property rights versus where

there is strong intellectual property rights.

And let nme just -- to nake this a little nore
concrete, | was actually involved in a case called Entry v.

Gore, it's a case that settled, but it went on for ten
years, and this was a circunstance where an innovating firm
had been involved in a co-devel opnent effort with an
upstream supplier to develop a newresin, and they did
devel op a new resin, and the conpetitor conplained that it
didn't have access to this newresin, which it had played no
role in developing and, in fact, brought antitrust action
claimng there was col |l usi onary behavi or and vi ol ated bad

acts. And in the end, the thing went away, but not until
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after alnost a decade of litigation, and this was, of
course, in response to a circunstance where the innovator
had sued the imtator for violation of intellectual property
and got an antitrust suit back. So, these issues are not
just entirely theoretical, and I'"msure that there is many
nor e exanpl es that could be brought forward.

And this leads ne to, of course, a fundanenta
issue in antitrust policy, and that's the assessnent of
mar ket power. Wiat does market power nean and what -- in
this new environnment? Does it mean what we have al ways
thought it neans? Does it nmean sonething a little bit
differently? How do we assess narket power?

Foll owing the outline of the program | want to
focus primarily on current generation products and maeke the
general remark that if an innovator really has got sonething
useful, if you take a nechanical SSNI P or guidelines type
approach, | think you may well find that the innovator is
going to have nmarket power. | don't know quite how you dea
with that in the agencies. | think there's a good
recognition that if they are really small, we won't worry
about themtoo rmuch, but it ought to worry you that the
basic franmework that you use causes you to find market power
when you are not really worried about it.

And | et ne give an exanple, and | actually wote a

paper on this a nunber of years ago with a nunber of
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col | eagues, it was published in Industrial and Corporate
Change, but an industry which | think can be used to
illustrate this is the diagnostic inmaging industry, and, in
fact, in ny paper, | have a chart which sort of points out
some of the basic properties of that industry and indicates
that in diagnostic imaging, and there is a nunber of
different nodalities, nmagnetic resonance, Xx-ray, nhuclear
i mgi ng, digital radiography, ultrasound and so forth, and
these different nodalities in sone | oose sense conpete with
each other quite vigorously. Not only are there sone
appl i cations where you can use these nodalities as
reasonabl e substitutes, but also if the manufacturers wanted
to, they could change the design sone to conpete nore head
on with one of the other nodalities.

Now, if you take sonmething |like that diagnostic
imaging, and I think if you just took the textbook SSN P
approach to it, you may well conclude that each of the
primary players in each of these nodalities had market
power. These were all very small firnms, you know, probably
$20 to $50 million in sales, but the truth of the matter is
that they are conpeting vigorously, but they are not
conpeting primarily on price, they are conpeting primarily
on performance, invasiveness, the extent to which the device
i nvades the human body, the clarity of the picture, the

tissue specificity that's given. | nean, these perfornmance
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paraneters are what buyers of inaging devices care about
al nost nore than price.

So, you know, if you ask what woul d consuners do
if there was a change in price, you know, whoever it is who
is maki ng these decisions, particularly if it's a doctor,
will say well, probably nothing or not very nuch, because
t hey are thinking about these other performance
characteristics. So, the point sinply is that when you have
new products, innovative new products, it's quality and
performance, it's the job that these products do that the
products that were there before didn't do which have
primary attention. And so if you start asking well, what
woul d happen if sonmeone -- if a hypothetical nonopoli st
rai sed the price, you are really not going to key in on the
key conpetitive variable. So, that's a remark that 1'I
cone back to later, but this sort of standard textbook
approaches do, | think, sonmetines lead one a little bit
astray on matters of that kind.

Simlarly, I think if you | ooked to the
m croprocessor industry and took a standard approach to
mar ket definition, you mght well conclude that Sun,

Mot orola, AMD, certainly Intel, you m ght erroneously
conclude that they all had narket power, because | don't
think too nmany of them would survive a SSNIP test, yet, you

know, we have a context where conpetition is al nost
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mani acal, and to the extent to which a firm has got
dom nance, it's very fragile.

If an Intel screws up in one generation, it's not
there for the next. |If you' re successful in one generation,
you have a chance to be at the table and to conpete in the
next round. There is a very, very different kind of
conpetition from you know, what we saw in the stee
industry in the fifties, and yet nany of the paradi gns we
use are infornmed by the way conpetition took place in the
steel industry in the fifties. And, indeed, if you |ook at
t he performance of the industry overall, if you, for
instance, if you look at Figure 1 in ny paper, which
nmeasures the performance in MPS per second of
sem conductors over time, you know, you get an increased
per formance of a thousandfol d.

So, this is not the story of a couple of
nmonopol i sts sitting back and doi ng not hing, but yet the
paradi gns that we might be inplying to use in an attenpt to
define market power don't take us all the way. And, in
fact, | suggested in a paper a couple of years ago that one
coul d acconplish a lot by just sinply nodifying the test a
little bit, and this, |I think, is in the spirit of what |
see in Larry Wite's outline, that one should use these
approaches as general franeworks and not be too wedded to

them That's why nmy criticismof themis nore directed to
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t he nmechani cal application of them and, of course, the
inplication is that good econom sts and | awyers never apply
t hese things nmechanically.

But if, for instance, you just sinply adjust the
test to recognize that while conpetition takes place not
just on the basis of price but on the basis of these
performance characteristics. There are nethods in econom cs
that enable one to identify what these perfornmance
characteristics are. So, you can say that -- you could take
one of these performance characteristics other than price
and say well, if there is four main characteristics upon
whi ch custoners place inportance in maki ng purchase
decisions, and if there is a degradation in the inportance
of one of these by 20 percent, would that cause one to
substitute? And if the answer is yes, you would say well,
they are in the same narket.

So, there are easy ways that these franeworks that
have been carefully brought up in the agencies can be
extended to enbrace the reality of conpetition in markets
where there i s ranpant innovation and where conpetition is
taki ng place not just on the price variable, and in sone
ultimate sense everything boils down to price, but where
performance characteristics are really what the sel ection
deci sions are being nmade on. O put differently, the SSNI P

approach is basically just fine if you are tal king about
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honbgeneous goods, which are not experiencing technol ogi cal
change.

| al so suggest that there may be sone need to
nodi fy, you know, the two-year entry period. That's purely
an arbitrary nunber. It seens to ne that actually a
paranmeter that one m ght want to hook onto is the | ength of
the product |ife cycle. If you see entry within the length
of a product life cycle, that would, you know, that woul dn't
be counted in the market, that in sonme sense a product life
cycle in mcroprocessors, for instance, it turns out if you
| ook at the data which is in ny paper that about every four
years, there is a major new generation. So, maybe the tine
frame should be tied to the turnover in each generation.

In that case, in that industry, it would be four
years. And maybe four years would be a good default rule,
but I think in some fundanental sense it should be tied to
the length of product life cycle, because as each generation
of the product rolls out, they really create wi ndows for new
entry. So, |ooking at the m croeconomics of the industry
and | ooking at when do these wi ndows open up, when do new
pl ayers conme in, if the answer is yes, you sort of put them
in the market, and if answer is no, then you don't.

Now, what does this nean with respect to HHI
t hreshol ds? You know, the 1000, 1800 have become enbl azed

in the guidelines as the proper ones, and, of course, we all
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know they are arbitrary, but just consider the follow ng two
i ndustries. Let's consider an industry that has -- two
i ndustries that both have HHI s of 1800. One, on the other
hand, is mature, has got strong appropriability, either
strong intellectual property if it's an industry where
intellectual property is inportant, or if intellectual
property isn't inportant, the basic property rights are well
defined. The key players have got strong positions and
conplinmentary assets, and conpare that industry w th another
one where there is rich technol ogi cal opportunity, where
there is weak appropriability, where none of the key players
have got conplinentary assets.

| would say that the sane | evel of concentration,
an 1800 nunber in the second case, would indicate that there
is far | ess conpetition and far nore opportunities to
exerci se market power there than there would be in the
former one. Now, sone of this maybe gets taken into account
for the way that entry analysis gets done, and naybe that's
the way to do it, but we ought to think about different
t echnol ogi cal regimes and the degree of turbul ence in
different tech know I ogi cal reginmes and how that affects the
way one assesses conpetition.

And the -- if | may cone back again to the
di agnostic imaging industry, there is this Table 3 here,

whi ch actually charts what happens to the HHI's in these
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di fferent sectors or submarkets or nodalities, whatever you
want to call them and what's renarkabl e and perhaps not
surprising is that HHl's drop from 10, 000 when the first
i nnovator conmes in or the first conpany cones in to 2400 in
five years and down to 1800 in ten years.

O put differently, it's very clear that if one
had a static sort of snapshot view of what's going on in
t hat market and you took a snapshot of nmagnetic resonance
i magi ng around 1974, you would get a very inconplete view of
what's going on. And all of this is a plea to sort of be
forward | ooking. Innovation requires one to be forward
| ooki ng and not backward | ooki ng, but because typically we
have data from the past, we tend to be backward | ooking,
and to be forward | ooki ng, you have to understand the
fundanment al technol ogical regine in which the industry or
the market is enbedded. And all of this is sinply to say
that we need a history and sonme understandi ng of industri al
dynamics if we are going to conme to grips with these
guesti ons.

Let ne end by just naking a few remarks on
i nnovati on markets, even though that's not really the topic
for today. First of all, | have to confess | wote a paper
in 1981 on the market for know how, and then when innovation
mar kets came along, | realized that | really wasn't talking

about the sane thing in nmy paper in '81 on the market for
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know how as we are tal king about today when we discuss
i nnovation nmarkets. There clearly is a market for know how
out there, and it is of trenendous inportance. By a narket
for knowhow, | amreferring to a market for the output of
R&D.

This nmorning we had M. Donal dson from Tl talking
about licensing of patents and trade secrets and so forth at
T, and those of you that |ooked at TlI's annual reports in
the last few years will know that over a four-year period,
think they accunmul ated well over a billion dollars in
royalty income fromlicensing technology. Now, that clearly
is a know how market that they are operating in, and it's
very inportant.

If you look at the trade statistics, U S. exports

of technol ogy are about $20 billion, inports are about $5

billion, but nore inportantly, you have to recognize that
that $20 billion is just about all profit. There is no cost
of goods sold there. It has already been sunk. And so if

you convert that, if you assunme that 90 percent of that
royalty income on the exports of technology is actually
profit and you assunme that in goods markets it's about 6
percent, and these are national averages, then we can scale
up those technol ogy exports to $300 billion, which is six
times as large as the civilian commercial aircraft business.

So, technology markets are extrenely inportant,
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and U. S. exports of technology are qualitatively in the
order of magnitude six tines as inportant as our exports of
civilian aircraft. So, there is definitely a market there.
There are people trading in that market. But | don't think
that's the market that proponents of innovation markets have
in mnd, and in essence, | suppose the bottomline is that |
have trouble defining a nmarket around an input, which is
R&D, for a number of reasons.

One is there isn't an active trade. There is no
market in the traditional sense of the word. | nean, we
devel oped the word market from you know, going right back
to primtive tinmes when people traded sonmething. You know,
in R&D markets, there really isn't trading of R&D. There is
trading of the output. There really isn't trading of the
i nput. Maybe people will try to hire away scientists and
engi neers fromother places, but that's not the type of
activity we think of as trading in a market. So, there is
really a m smatch between the cl assical concepts of a market
and these so-called innovation nmarkets. That's not to say
it isn'"t a valid concept, but one should recognize that it's
analytically a very different concept fromwhat we
understand a market to be.

Now, | think that Gl bert and Sunshine have done a
ot to sort of cabin in the applicability of this concept.

They have pointed out, and | believe correctly so, that when
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tal ki ng about innovation nmarkets, they should only be
enpl oyed in circunstances where you can't otherw se analyze
conpetition or when you can't adequately anal yze conpetition
by | ooki ng at goods nmarkets. They point out that you
shoul dn't tal k about innovation nmarkets unless there are
speci al i zed assets involved, and they also point out that if
i nnovation is radical rather than increnental, one shouldn't
use the concept at all

But even if you grant the basic concept, there is
a presunption in there that there is sonme connection
sonehow, rather, between concentration and R&D and
i nnovation. Now, | do think in sonme | oose sense that we al
recogni ze that rivalry and diversity in innovation is
i mportant, but | nust say that there really isn't any
statistical evidence that strongly connects or even weakly
connects R&D concentration in the market to innovative
per formance, and, indeed, the reason why you can't find it
statistically, it's not because it isn't there, it's just
because it's relatively uninportant.

My last chart is one, it's Figure 5 which is from
a paper that's coming out in the Journal of Econom c
Behavi or and Organi zation, but it attenpts to identify the
factors that affect the rate and direction of innovation. |
put this together without antitrust in mnd, but as | | ooked

at it, | realized | didn't even -- and in comng up with the
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factors that drive innovation, | have got the interna
culture and val ues of the corporation, the sources of
finance, the external |inkages, | have got the human
resources and organi zational capabilities and the
organi zational structure. So, it's the formal and infornmal
structure of organizations, and the way that hunman resources
are managed is absolutely key, and that's what's a big
driver. 1It's a big horse that drives the systemwhen it
cones to innovation.

| f nmoney is being spent on it, if you have got
good people, if they are in an environnent where the
organi zational structure is tailored to nake them effective,
and that's sort of a firmlevel view of things. [It's not
clear that there is evidence |inking concentration and R&D
to innovative performance. And secondly, there is also a
maj or measurenent problemthat R&D is sonething that's very
proprietary, and if you sinply just count participants in
t he market by conpani es who put their hands up and say yes,
I"'mdoing this, you are surely going to underestimate the
investnment that's going on in R&D.

So, | think, you know, innovation markets are --
is a useful idea to kick around. At the end of the day, |
am just not sure how nuch additional purchase it's going to
give us with respect to understanding what's goi ng on, and

that I would favor -- if you are going to | ook at innovation
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markets -- | believe there are know how markets out there,
but they are output narkets, |ike every other narket we tend
to -- well, not lIike every other market, but we ought to

recogni ze that the only narket where you can actually
observe transactions taking place is an out put narket.

So, let nme just end on that point and sunmarize by

saying that | think that it -- we should be somewhat
skeptical of established doctrine in antitrust. | nean, in
a way, we are still living in what | call the -- despite

Chicago, we are living in the Harvard-Berkeley tradition,
the Harvard Joe Bain in the thirties and Bain at Berkeley in
the fifties. | mean, the guideline structure basically has
this notion that structure is really critical, and structure
does matter, but it is not critical, and so we have to,
think, stop building nore robust frameworks that enabl e us
to observe the new industrial dynam cs as taking place out
there, we need a whole new set of variables, and there is --
the good news is, there is a lot of research going on on

t hese things.

And, in fact, one reason why | got the Sl oan
projects plugged into this is that in major universities
around the country, there has been an out pouring of research
on these issues. It just hasn't found its way into
antitrust analysis. |It's found its way into business

strategy literature, found its way into sone industrial
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organi zations, but it is not quite there yet, but | think
it'"s a big thing, because | think it will help illumnate
some conpl ex issues that you folks are going to have to dea
with in the future.

COW SSI ONER VARNEY: Thank you very much. | know
Jon is chonping at the bit, but we will keep noving and cone
back to questions at the end if that's all right.

| would like to introduce Dr. VWaite. Dr. Law ence
Wiite is the Arthur E. Inperatore -- what an inpressive nane
-- Arthur E. Inperatore, Professor of Economics at the Stern
School of Business at New York University. Between 1990 and
1995, Professor Wiite was chairman of the Stern School's
Econom cs Departnment. Between 1986 and 1989 he served as a
board nmenber on the Federal Home Loan Bank Board and duri ng
1982 and 1983, he was Director of the Antitrust Division's
O fice of Economic Policy. He has witten books concerning
t he autonobile industry, ocean shipping and nost recently,
the savings and | oan industry. He is also the editor of The
Antitrust Revolution: The Role of Econom cs.

Thank you for joining us, Dr. Wite.

PROFESSOR WHI TE: Thank you, and | want to echo
David in conplinenting the Commi ssion in deciding to hold
this set of hearings. | think they are very inportant.

In listening to David's testinony, | was trying to

figure out whether you were going to get a range of opinion
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that went fromA to B or Ato Z because there were tines
when | was thinking gee, David is com ng around, and then
other times when | figured oh, no, no, nope, he really
hasn't. And so | guess in the end, it's going to be fromD
to L.

As | see the goals of the antitrust |aws, they are
to encourage conpetition as a process and to di scourage
mar ket practices or nmarket structures that would allow the
exerci se of market power, either jointly or unilaterally,
where there are not sufficient counter-bal ancing efficient
gains. Now, let nme stop right there and enphasi ze the issue
of markets and market power.

Sonetines David seemed to believe in markets and
other tinmes not, and | fear that |osing the paradi gm of
mar kets | oses the notion of market power. | can't figure
out howto deal with the whole notion of nmarket power if we
don't have a notion of markets, and that's why | think the
par adi gm of thinki ng about markets, thinking about firnms in
markets is still a very useful one for considerations of
antitrust. |If we are not prepared to live in that paradi gm
| guess you have got to close two-thirds of this building.
There may still be a roomfor consuner protection, but
basically antitrust goes away. | can't figure out what's
left without a market notion and a narket paradi gm

Further, as a prelimnary, | think it's inportant

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

839
for those who are not conpletely famliar with antitrust to
remenber that the antitrust |aws are enforced both by the
two federal antitrust agencies, the Federal Trade Comm ssion
and the U S. Departnment of Justice's Antitrust Division, but
al so by private suits, including states attorneys general,
and criticisnms of the enforcenent of antitrust sonetines are
rather fuzzy as to whether those criticisns apply to the
federal agencies or whether they are applying to the
standards that the courts have devel oped in private
antitrust litigation. Those can be very different.

The third point I want to make is that if one
accepts the notion that markets are inportant, then the
delineation of the market, what are the rough boundari es,
who is roughly in that market, who could easily enter that
market, who with a bit nore difficulty within a year or two
could enter that market is a crucial notion, because
general ly wi der narkets have nore participants and are | ess
susceptible to the exercise of narket power.

Now, here again, | do believe that the paradi gm
t hat has been adopted by the federal agencies on thinking
about market power in the context of mergers, the Department
of Justice and Federal Trade Conm ssion's nerger guidelines,
is a very useful one for delineating those markets and for
considering the |ikelihood of the exercise of market power

as a consequence of a ner ger.
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As David pointed out, it's | think inmportant to
think of those guidelines as primarily a conceptual device
for focusing on the possibility of exercise of market power
and for easily ruling out silly clains by litigants
concerning market delineation. One that | was very famliar
with involved a suit brought by the Federal Trade Comm ssion
agai nst the nerger of two |eading soft drink manufacturers
in which the counsel for one of the defendants clained that
all potable liquids were in the rel evant narket.

Fortunately, the federal district court judge, as well as
t he Comm ssion, was not prepared to encompass such a w de
mar ket when thi nki ng about a nerger of soft drinks, and,

i ndeed, in the sort of serious thinking about what are the
group of firms, if they were all conbined into a

hypot heti cal nonopolist, could raise prices significantly
and sustain themand find it profitable would find a
significantly narrower market than all potable |iquids.

And so, again, thinking about the delineation of
markets in terns of we're concerned about narket power, the
exerci se of market power, is the nmerger in front of the
Commi ssion, in front of the Division, in front of a court
likely to make things worse in ternms of the |ikely creation
or enhancenent of narket power is the right way to be
t hi nki ng about the nerger and be thinking about the market

delineation that has to be part of that consideration.
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Now, in principle, the merger guidelines should be
forward | ooki ng. Wat would the market environnent, its
structure, its behavior likely be prospectively, i.e., in a
year or two. Wat is likely to happen in the absence of the
particul ar nerger or, you know, agreenment or joint venture
or sone other proposed arrangenent, and then in the presence
of this proposed arrangenent, what would likely be the
out cones and are there significant differences. Again,
coul d market power be significantly exercised as a
consequence of the proposed arrangenent either unilaterally
or through sonme kind of joint oligopolistic understanding.

Next point, as David alluded to, the narket
del i neation process, though it has been generally thought of
and defined in terns of a hypothetical price increase, ought
t o enconpass ot her possi bl e behaviors, including product or
qual ity aspect behaviors that could attach to the potenti al
exerci se of market power. So, it isn't just price increase.
It would be other attributes that could be a consequence of
t he exercise of market power. And so as a -- as a
sumari zing notion, | think you' ve -- one has to think of
t he gui delines, the merger guidelines approach, as a
conceptual disciplinary and gui dance device rather than as a
very precise blueprint. It can't be very precise, because
nost of the tine, neither set of parties nor the courts nor

t he Comm ssion nor the Division are going to have the very
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detail ed anount of information that would require -- that
woul d be required for the precise application, but again,
it's a very useful conceptual disciplinary and gui ding
devi ce.

Now, mnmy next point, alas, the market definition
par adi gm though extrenely useful for proposed arrangenents,
a nmerger, a joint venture, an agreenment of sonme kind, cannot
be used for assessing the boundaries of the narket where
there are allegations of current nonopolization going on.
That is true because of the sort of well-known phenonenon
that a nonopolist, a firmexercising market power is going
to raise price or deteriorate attributes and save costs in
the process up to the point at which its custoners start
switching away significantly to other firms or other firns
are significantly attracted to the -- to the nmarket.

So that if one in an investigation of alleged
current nonopolization tried to delineate the market by
aski ng what woul d happen in response to a significant price
increase fromcurrent or prospective price |levels, you are
going to get the wong -- you are going to get the wong
answer, because you are asking the wong question. |If
nmonopol i zation is currently occurring, of course there wll
be significant switching away. |If there weren't, the
nmonopol i st hasn't been doing its best on behalf of its

owners, on behalf of its stockhol ders.
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In principle, for allegations of alleged
nonopol i zati on, the nmarket delineation question has to be
asked in the context of the absence of the exercise of
mar ket power, but this is extrenely difficult. 1t goes to
the heart of the investigation, is there current exercise of
nmonopol i stic power going on, and alas, | have seen no
satisfactory solution to this conundrum but again, the
basic point is the delineation paradigm | think works very
wel | for proposed arrangenents. It does not work well, and
I have seen no satisfactory substitution for it, for
al | egations of current abuse, current exercise of market
power .

Now, all of what | have just said applies to the
way the two federal agencies have approached prosecutori al
deci sions. There are no uniform standards or approaches
t hat have been adopted by the federal courts, and so it's a
hodgepodge, and one al ways has to take one's chances before
a federal district court judge.

Now, specifically turning to the questions posed
here at these set of hearings, | think the paradi gmthat
|'ve been describing is a good paradigm | think it's
useful, | think it gets the agencies and woul d get the
courts a significant way down the road in assessing proposed
arrangenents that might |Iead or mght not |ead to the

exerci se of market power. | see no good argunents for
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| ooseni ng of the relevant parameters. That would have to
rest on the proposition that market power was less likely to
be exercised in such industries because of sone
envi ronnental features that are not incorporated in the
nmer ger gui del i nes approach or that will sonehow be
over|l ooked by the paradigm and | don't see it. | don't see
the enmpirical studies to support that proposition.

Last, let me echo David, and here we are really A
to Brather than Dto J or Dto L, | agree with David that |
do not think that an innovation markets approach is a useful
or a worthwhil e advance in antitrust analysis, because |ike
David, | want to focus on narkets, and for the nost part,
the research and devel opnent that is described as being of
concern is not happening in a market. |It's nostly happening
in house. There are no arnmis |length transactions between
suppliers and custoner. There are no prices, there are no
readily recogni zed indicia of market power, and so | -- it
may well be that there could be research and devel opnent
consequences following a nerger, follow ng sone other kind
of proposed arrangenent. |f so, the concern has to be the
consequences for output markets somewhere sonehow.

If there is a market innovation where firns are
selling the patents, selling |icensing, doing sonme kind of
mar ket transaction, great, focus on that market. If not, if

one i s concerned about the outcones in specific product
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mar ket s and those outcones are going to be worse because
research and devel opnent is going to slow down as a
consequence of the proposed arrangenent, great, focus on
that, but | don't see the great use of the -- at |east the
way | understand the notion of an innovation market, | don't
get it, and | don't see its useful ness.

So, in conclusion, antitrust analysis should focus
on the likelihood of the exercised market power and on the
possi bl e offsetting efficiencies that may arise as the
consequences of current or prospective market structure or
practices, and again, | think a focus on markets is a useful
focus, it's a useful paradigm and within those markets, the
exerci se of market power as a consequence of a proposed
arrangement or as a consequence of current arrangenents is a
useful way to be approaching the problem |If we don't have
mar kets, | don't understand how to assess narket power.

The potential useful ness of analytical tools
shoul d be appraised in terns of how well they sharpen
that focus, and finally, | believe that the Departnent
of Justice and the Federal Trade Comm ssion nerger
gui del i nes par adi gm passes that test of useful ness, but
I do not believe that the concept of innovation markets
passes that test.

Thank you for the opportunity to appear here this

af t er noon.
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COW SSI ONER VARNEY: Thank you so much,
Prof essor. Just to catch up on where we are, we are now at
i nnovation zero, none two. Judy will change the bal ance.
We are delighted to welcome Ms. Whall ey here this afternoon.
She is a nmenber of the firmof Howery & Sinon, who we
see quite often. Prior to joining that law firm she
spent 15 years with the Antitrust Division, serving as
a trial attorney, Assistant Chief of the Special Litigation
Section, Chief of the Chicago Field Ofice, Deputy Director
of the Ofice of Operation, and finally, the Deputy
assistant Attorney Ceneral for Litigation. 1In 1988,
Presi dent Bush naned Ms. Wal |l ey Di stingui shed Rank
Executive, the highest award best owed on seni or gover nnent
executives. She has witten and | ectured extensively on
antitrust issues and teaches antitrust as an adjunct faculty
menber at CGeorgetown University.

Thank you so rmuch for joining us.

M5. WHALLEY: Thank you very nuch

Let ne say also that | amdelighted to be here.
t hink these hearings are one of the nbst exciting events in
antitrust in the |last decade and the potential for stepping
back and reeval uati ng outside the context of a particular
case what the agencies are doing and why is an extrenely
useful exerci se.

| would |ike to start by agreeing with both of ny
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col | eagues that assessing antitrust -- the role of
innovation in antitrust and how, if at all, antitrust
anal ysis should be nodified to take into account the
i ncreased i nportance of the dynam c innovation that takes
place in many markets is a very inportant issue, and the
antitrust law has a long history comng up into the
m d- seventies of being a very static, very non-innovative
sci ence and one where often conpetitive realities were
ignored, but I think | have to start taking issue after that
poi nt .

| think that there is no question that the sinple
view that concentration and industry structure controls the
i kelihood and the direction of future conpetition has been
di scarded in the antitrust law. You know, the -- | have
j ust been teaching a segnent on nmerger law in ny class, and
| ast session we ended up with Von's G ocery, which is about
as great an elevation of the inportance of market structure
and market share as one could find in the antitrust |aw,
but tonight, we are going to be tal king about General
Dynani cs, and captured in that eight-year period, | think,
is a tremendous transition in the antitrust |aw and
antitrust thinking to nove to a realistic evaluation of
future conpetition in assessing the antitrust inpact of
conduct or transactions, and | think that the | aw has nade

that nmovenment, and | think that the FTC- DQJ guidelines
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certainly incorporate that notion of being forward | ooking
and not relying upon static, structural analysis into their
t hi nki ng.

And | think that that is -- that is critical and
that the use of the guidelines in that way is critical, but
I think that one of the great blessings of the guidelines is
that they are Iike the conmon |aw. They have trenendous
flexibility. The one criticismthat | would have of the
current iteration of the guidelines is that they have tended
to beconme too specific and too detailed, and as a result,

t hey have noved away fromthe flexibility that has been
their hallmark, and as | say, their blessing, but | stil
think that even within these guidelines, the concerns that
Prof essor Teece in particular was expressing about not

| osing sight of the |ikelihood that future conpetition may
not | ook anything |i ke present conpetition, that is stil
there and still enconpassed within the guidelines, and |
don't feel that we need to nmake changes in the basic
paradi gmto address that.

| nnovati on has been a poor step-sister in the
antitrust lawin two ways. First, in ternms of the kind of
dynam ¢ anal ysis of how i nnovation is going to affect the
future conpetition that | have just been tal king about, but
second it has been a poor step-sister in terns of there not

bei ng enough care and attention given to the inpact on
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i nnovation frompractices and transactions, and | for one am
pl eased to see the agencies beginning to refocus on that
i ssue and devote nore attention and nore concern to how
i nnovation and the dynam c nature of narkets can be
protected through antitrust enforcenent actions.

Let ne steal a thought from Professor WIIlig about
what the guidelines are. | have always |liked this visual
i mge, because to ne it captures the notion of the
guidelines, and that is the guidelines as a freeway with a
ot of exits. One gets on the freeway headed towards the
guestion of whether there ought to be a challenge to a
transaction, but there are a nunber of exits along the way
where one coul d and shoul d get off.

The first exit is the question of nmarket structure
and concentration, and | don't see that as a decision that a
suit is nore likely than not. A decision that a narket is
hi ghly concentrated sinply is a necessary condition to keep
going on the freeway. |If you don't find that concentration,
you get off the freeway right there, but you have got a | ong
road to travel on before you cone to a conclusion that a
nmerger is going to be anti-conpetitive.

The next freeway exit is conpetitive effects, and
once you' ve decided that the nmarket is concentrated and the
nmerger is going to make that concentration worse, create a

hi gher concentration, you still have to deci de whether there
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is likely to be a conpetitive effect fromthe transaction in
guestion. If not, you get off another freeway exit, the
freeway exit of conpetitive effects, and that is where
CGeneral Dynamics led us. |In General Dynamics, the nmarket
was very concentrated, much nore concentrated than Von's
G oceries, for instance, but the court said that doesn't
matter. What matters is the |ikely future conpetitive role
of the companies in this industry, and only by assessing
that can we determine if there is likely to be a conpetitive
effect fromthe nerger.

So that | think that assessing innovation in
determ ning markets, market share is extrenely inportant,
but we also shouldn't forget that there is another place
that innovation and the likely future conpetitiveness of
conpani es gets considered, and that's in assessing
conpetitive effects, and | think that within the guidelines
par adi gm of assessing nmarkets and the paradi gmfor assessing
conpetitive effects, there is certainly roomto take into
account the concerns we have that innovation and this
churning that may go on in sone industries is going to nake
the future conpetitive role of the conpanies very different
than the rol e today.

Let me talk a little bit about assessnent of
mar ket power and the question of whether the SSNIP is an

appropriate test or whether we ought to be noving to an
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attri bute-based SSNIPP -- | guess it's a SSNIPP with a
double P? Is that -- have I got it right?

PROFESSOR TEECE:  Yes.

M5. WHALLEY: | find this notion of using an
attri bute-based test very intriguing, and I would certainly
like to think about it further, but | have a coupl e of
guestions, and I know we are not to the round table yet, but
et me throw out my questions about the attribute-based
test.

One, as a practitioner, | have some concerns about
the practical application of it and how easy to make
j udgnent s about what a 25 percent reduction in quality
really neans, but let's leave that aside. Cenerally if a
theory is sound, one can always find a way to apply it,
challenging as it nay be, but ny other two questions are,
how does this attribute test take us back to the underlying
guestion we have about whether the merger is going to enable
the firnms in the industry to exercise narket power?

| see two ways that it might, but | have sone
guestions about whether it's the best tool for either. One
is much like the relationship of the price increase to a
concern that prices could be elevated as a result of
i ncreased market power. Perhaps we are concerned that the
conpanies in the industry exercising market power m ght

reduce quality as opposed to increased price. Cdearly
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there's a price-quality relationship in every market and for
every product.

The second possi bl e explanation that we are trying
to capture with this attribute test is the fact that there
is an evolution of products in the nmarket, and what we're
really trying to capture there is the fact that the next
generation product may be different and nay conpete in
di fferent ways and may present a different price-quality
trade-off to customers in the marketplace, and by using the
attri bute-based test, we are trying to capture this notion
that the players are going to |ook different, have a
different role, have a different conpetitive effect in the
future.

If what we are trying to do with the first is to
assess narket power that m ght be acconplished by
di m ni shing or changing quality as opposed to dimnishing or
-- raising or changing price, then I'mnot sure that the
price test doesn't capture that with certain adjustnents,
and is it nore easily applicable? Mst every product has a
price-quality trade-off associated with it, and |I'm not
famliar with the facts in the two particular industries
t hat Prof essor Teece tal ked about, so | really can't speak
to those at all, but generalizing from other experiences |
have had in the division and in private practice,

notwi t hstandi ng the fact that goods may have very different
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qual ity attributes than other products in the market, there
is generally some price point at which consuners are willing
to trade off those quality benefits for a |l ower price, and
so you may find products with very different product
attributes and very different prices nonetheless in a price
equilibriumin the market, such that a change in the price
of one will cause a shift to the other, notw thstanding the
prices are very different today.

| think it is a valid concern that in a market
where new products, innovative products are introduced, that
that price equilibriumtakes sonme tine to reach and that you
may find, as consuners are beconming nore famliar with the
products and the benefits, that there is |l ess direct price
conpetition and there is nore a feeling out of how to make
those trade-offs. | think that that argues nore for an
adj ustment in how one uses the price test than an
abandonnent of the price test and adoption of this attribute
test that | think will be nore difficult to apply.

To the extent that what we're trying to capture
with the attribute test is the notion that what the
conpanies in the industry |Iook |ike today and what their
products | ook |ike today may be very different tonorrow, |
think that may be better captured by a nore forward | ooking
assessment of the relative roles of the conpanies, ala, a

CGeneral Dynam cs analysis. |f you have a product where
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product generations are turning over every two years or
every year or every three years, there is no question but
| ast year's sales don't nean a heck of a |lot and that we
shoul dn't be paying a lot of attention to those sal es
nunbers. They are meani ngl ess.

| f product generations are turning over that fast,
what a conpany did |ast year is not good evidence of what
it'"s going to do next year. And this is a place where |
think that the role of the analytical franmework that was set
out with relation to innovation markets by G | bert and
Sunshine may give us a new analytical tool in addition to
its use on innovation nmarkets, which | hope to speak to
tomorrow rather than today. | think that tool, which says
let's ook at whether there are specific assets, specialized
assets that a conpany nust have to effectively innovate in
this market, whether there are other conpanies that have
that, how inportant it is to have those specialized assets,
may give us a tool for predicting the role of conpanies in
the future

It's certainly not the only tool that we would
want to use, but | think a conbination of the anecdot al
evi dence of what conpani es have under devel opnent, where
their research is headed, their history of introduction and
acceptance of innovation, conmbined with this new anal yti cal

t ool of asking whether they have specialized assets that may
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not be available to others or even within the existing
mar ket players there are sone who have the specialized
assets and some who do not, can give us information to try
and assess what the market will look Iike in the future, and
it is that market that we have to consider in determ ning
whether there is a risk in the exercise of nmarket power.

| think the guidelines are flexible enough to do
that. | have seen nergers handl ed within the Departnent of
Justice where the Herfindahls were off the wall, approaching
nmonopol y, but where, in fact, because innovation was playing
a maj or role and because it -- past narket shares were not
at all predictive of future market shares, there was a
deci sion made not to chall enge the nerger, and that was
within the existing paradigm not as fine-tuned as the
current guidelines, but certainly consistent with the
current guidelines and their paradi gm

So, | believe that the flexibility is already
there and that it has been applied in an appropriate way,
but I am now pl eased to see growi ng concerns at the agencies
about how to protect innovation in addition to how to
incorporate it into an assessnment of the likely future
conpetitive effects in the narket.

In closing, let me just touch on this point that |
made earlier, that market definition and assignnent of

mar ket shares is not the only place to take this into
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account. In assessing the |ikely conpetitive effects, we
have anot her opportunity to revisit the question of whether
mar ket shares are neaningful. Having high market shares and
hi gh concentration sinply tells you that you have to | ook
further. It doesn't tell you that you have a problem and
when we are at the point of studying the likely conpetitive
effects, certainly an industry in turnoil, an industry where
i nnovation is churning the waters, is going to be an
i ndustry where the likelihood of any kind of a coordinated
outcone is extrenely small, if not non-existent.

So that even if we conclude that market shares are
still going to be high and concentration is going to be
hi gh, the very innovative dynam c of the industry m ght well
lead to a conclusion that there is no |ikelihood of
conpetitive effects. | think there nust be greater care
paid to the issue of unilateral conpetitive effects in those
ci rcunst ances, but even there, we have to be very careful in
concluding in an extrenmely dynam c industry that there is a
i kelihood of an adverse outconme froma nerger.

Thank you very nuch

COW SSI ONER VARNEY: (kay, why don't we take a
short ten-mnute break, and when we cone back, we would |ike
Prof essor Mowery to join our round table discussion and
perhaps we could start with one of Ms. Walley's |ast

points, that is, shouldn't we be using G lbert and Sunshi ne
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where we have got a transaction that has significant
innovation. We will start after the break.

PROFESSOR TEECE: Ckay.

(A brief recess was taken.)

COW SSI ONER VARNEY: (kay, are we ready to get
started? Professor Walley?

M5. WHALLEY: Well, let ne pose the question that
I had in the mddle of nmy remarks kind of to start off the
round table, and that's to Professor Teece.

The use of the attribute test, the double P
SSNI PP, how does that tie back, if it does, to the
under | yi ng concern about whether the transaction is going to
increase the likelihood that market power is exercised? |
outlined two ways that | thought it mght be related and
pose the question for both of those, mght it not be
possi bl e to address those concerns with the existing price
SSNI P, perhaps nodified, and that price SSNIP m ght be nore
easily utilized than the attribute test?

PROFESSOR TEECE: Well, | amnot 100 percent sure
| understood everything that you said, but basically the
idea is to use the SSNIPP to define the market correctly,
that if, in fact, a product is purchased not just on price,
but there are three other attributes that are equally
i nportant, then nechanically what one can do is one can

first of all identify those using hedonic analysis, and to
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the extent to that you can find that there are statistically
significant explanators of consunmer preference, then you can
ask the question now, what will happen if one of these key
performance vari abl es changed and test the sensitivity of
those, along with testing the sensitivity of price.

Now, it does not nmean to inply that you think the
i kely behavior or the expected behavior is a degradation in
quality, that's not the point, although it could be. I
nmean, the fact that you have nultiple attributes neans that,
in fact, the kind of anti-conpetitive behavior you would be
guardi ng against is not just a price increase, which is what
you inmplicitly think of with a SSNIP, but degradation in
quality or lack of enhancenment of those features. But
basically, conceptually, the argunent is you use the
multiple attributes to properly define the market, and that
does not necessarily nean that it's sort of, you know, nore
perm ssive. | mean, on the merger side, it could go the go
t he ot her way.

For instance, you could easily end up with very
narrow markets using a sinple SSNI P approach, wthout the
double P, for a product or for a set of products where, in
fact, you know, innovation is critical, and you could end up
defining sonmething as a congl onerate merger when, in fact,
it's a horizontal one. So, the approach, | think, just

sinply enables you to -- | think there is sonme | anguage from

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

859
a court case to sort of define or see conpetition where it
exi sts rather than just on price. And once you properly
define the market, then this sort of analysis, as it exists
in the guidelines, proceeds pretty nmuch the sanme way. |
don't know if that's responsive --

M5. WHALLEY: No, | think it is. Let ne ask a
foll owup, though. The ultimte concern that the guidelines
try to address, as Professor Wiite pointed out, is a concern
that as a result of the transaction, market power m ght be
exerci sed.

PROFESSOR TEECE: Right.

M5. WHALLEY: The SSNIP test, the price test,
enabl es you to assess whether there is market power in those
firms such that they could raise price wthout draw ng ot her
conpetition. Wiy isn't that sufficient to enable us to
answer the question that we're | ooking to, which is can
price be elevated as a result of this transaction?

PROFESSOR TEECE: Well, | suppose if you sort of
spilled all of this back into sone sort of price neasure,
per haps concei vably you coul d, but you woul d be preserving
the framework and distorting the fundanmental econom cs of
it. So, I"'mnot sure that that would be as efficacious as,
you know, seeing conpetition where it exists, drawi ng the
boundari es accordi ngly, and then, you know, being ready to

anticipate that, you know, anti-conpetitive behavior or
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nmonopol i zati on can i nvolve things other than raising price.

PROFESSOR WHI TE: David, | don't get it. Suppose
we have got your imaging -- I'mnot -- in deference to you,

I won't call it a market, but you have got firns in this
group of firms that produce inmaging products and two of them
want to nerge. How el se can you figure out whether this is
somet hi ng that ought to be brought to the attention of the
Federal Trade Commission if not by asking, first, all right,
let's take these two firnms in front of us. Post-nerger,
woul d they be able to raise prices significantly above where
they are today? Yes, they could. Ah, we have got a problem
here. No, they couldn't. Al right, let's extend the
boundary a little bit nore and ask the question again, keep
on extending the boundary until we get the answer yes.

Now we have a boundary, now we go the -- down the
freeway a little bit and start asking okay, w thin that
boundary, what are the -- what are the |ikelihoods that
prices would, in fact, be raised post-nerger, either by
these two firms or by the group as a consequence of this?
But still it's a-- it's a market power exercise question --
exerci se that's being posed.

PROFESSOR TEECE: Yeah, and paradoxically or
ironically in the case that you just raised, that if, in
fact, you applied the -- a straight SSNIP w t hout the doubl e

P, you would find that all these nodalities possibly don't
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conpete, they are in separate markets, and so they are al
i ndi vi dual nonopolists, and you are just conmbining five
nonopol i sts together, in which case there is no change to
the HHI .
COW SSI ONER STEI GER:  Dr. Teece, a hopefully
rel ated question, but if | add the second thing, | presune

al so have to at |east consider buying into your concept of

somewhat of a longer cycle of life cycle, if you will, in an
i nnovative or dynam c industry. It seens to nme we have
enough probl em prospecting, if you will, in the ordinary

worl d. Wat kind of danger am |l going to get into with your
I onger life cycle analysis when | think historically, even
in very innovation-driven nmarkets, you do see, have seen,
pl at eaus or a wani ng? So, how can | be sure that because
t here has been a new generation, advance in conputers, for
exanpl e, or maybe in inmaging on the average of four years,
what assurance am | going to have that that dynam smw ||
continue sufficient enough for ne to say we are not going to
worry about two years, we will worry about four?

PROFESSOR TEECE: R ght.

COW SSI ONER STEI GER: What if I'mwong at the
end and we have reached a plateau in innovation or in
devel opnent ?

PROFESSOR TEECE: | nean, that's a very good

guestion, and let ne answer it in two parts.
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First of all, I put the four years forward as a
default period. 1In fact, it could be less than that. |
actually prefer totie it to sort of the generational life

cycl e, which happens to be about four years in

m croprocessors. In certain software products, it may only

be two years or three years. So, it is not necessarily four
years and it is not necessarily longer than the existing two
years.

But having said that, you ask an excel |l ent
guestion. | nean, how does one have confidence as to what's
going on, and that's where industrial dynam cs cones in.
That' s where you | ook back and say what is the technol ogical
opportunity here, what is driving it? 1Is it a change in
basi c science? Can we expect it to continue?

| nmean, |ike in the sem conductor industry, we can
be fairly confident for the next five, seven or eight years
that we are going to nove down the sane price perfornmance
pat h, because the engineers will tell us it is stil
possi bl e, they haven't hit the wall yet on line width in
ternms of the physical limts. So, therefore, by going back
in and asking questions of a nore engineering/scientific
ki nd about the sources of knowhow and the limts of the
t echnol ogy, you can get answers to it, and you, you know,
I'"mglad you raised that question, because it sort of

invites the type of analysis that | think is proper.
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|"mnot saying we will always get answers that are
necessarily satisfying, but at |east you will ask the right
guesti on.

COW SSI ONER STEI GER: Ckay, let nme refine it and
take you out of your easy world, mcroprocessors, where | am
sure that even an idiot like nyself could tell you that I'm
aware that the generations of software devel opnment have been
com ng at such a dizzying pace with such a dizzyi ng nunber
of refinements that | would be quite confident that the
[imt is not reached until sone indeterm nate period, but
explain to me a harder kind of a market, an innovation or an
R&D nmar ket that may require any nunber of permts or review
Drugs conme to mnd, pharnmaceuticals conme to mnd, certainly
per haps environnmental products that m ght need EPA review or
what ever. Add that dinension of uncertainty, and then what
do | do with trying to apply a longer tine frame, even in an
area where there has been innovation?

PROFESSOR TEECE: Well, it is a nore difficult
guestion, but, you know, if you do have a drug approval
process, for instance, it nmay indicate that, you know, if
sonmeone tries to take advantage of market power, there is a
certain |l apse before there is a conpetitive response. |
mean, what you want to do is to capture whether or not this
is an industry where there can be a conpetitive response. |

think, you know, if it took five years to get the drug
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approval process, you would have to use that |onger period
to capture conpetition. Oherw se, you necessarily
forecl ose the exam nation of conpetition, because the
regul ati on doesn't permit himto nove any faster.

So, on the one hand, yes, | nean, you nay be
sayi ng gee whi z, this decision nay perpetrate some narket
power for a period |onger, but the problemis with the
regulation. It's not with the fundanental s of the econonics
or of the business market pl ace.

PROFESSOR WHI TE: But David, doesn't that then
say, well, let's be a little careful about product cycle as
the delimter of how we think about entry as a limtation on
mar ket power? Five years -- to ne, five years is a
significant period of time to be waiting for conpetitors to
come al ong and undercut the exercise of nmarket power.

PROFESSOR TEECE: Well, but if it's because of a
regul atory barrier, you may want to focus your efforts on
changi ng the regulatory barrier.

PROFESSOR WHI TE: These people don't have that
| uxury, al as.

M5. WHALLEY: But doesn't that m ss the underlying
pur pose of nerger enforcenent? It's alnost |ike you're
val ui ng conpetition just for its own sake and sayi ng well,
the conpetition can't occur for five years, so extend the

entry test to five years. Again, the purpose here is to
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avoi d the exercise of market power, and the courts and the
agenci es have adopted consideration of entry, because entry
precludes the exercise of nmarket power. Either the entry is
goi ng to happen quickly enough that the firnms in the
industry don't raise prices at all, so that the entry
doesn't cone in and add capacity to the nmarket, or if they
do raise prices, the entry cones in and drives prices back
down. That's why entry is inportant. It prevents that
increase in prices to an anti-conpetitive |evel.

The fact that there is a regulatory barrier that
precludes the entry for comng in for five years to nme says
that if we permit a merger of two firnms that otherw se woul d
be conpeting and keeping prices at a conpetitive |level, we
permt that merger, then prices will rise, and five years is
not going to be enough to deter current super-conpetitive
price increase, and it won't for five years happen to erode
the price increase, and therefore, this nmerger is going to
have ill effects on consunmer welfare. The fact that the
product cycle or the regulatory schene precludes entry for a
period of time to ne seens to support a concern rather than
to argue that we ought to extend. | nean, naybe conpetition
won't happen for five years, but that -- as a result, that
conpetition can't keep prices at a conpetitive |evel.

PROFESSOR TEECE: Well, | don't want to hog the

air time. Let me nake two responses.
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First of all, I put fourth the five-year period is
a suggestion, and the conpetition is a two-year arbitrary
nunber. | amtrying to ground is it in sonething that nakes
econom c sense.

Secondly, com ng back to the point you raised, |
certainly understand, but we are not meking policy and
deci di ng whether to nove nergers forward or not based on
whet her, you know, conpetition is nmanifest in two or five
years. It would seemto nme that you could run the argunent
backwards and say well, if it's five years, but you know
it's there, and the only reason it's five years is because
of regulation, that that's not sufficient reason to bl ock
it, because you're making this decision presumably for
perpetuity and not just for a short run decision.

So, to the extent to which you have a forward
| ooki ng, long run perspective, you want to be able to
capture conpetition when it exists, and when it doesn't
exi st, you want to be able to say no, but it's going to
exist -- if you confort it, it is going to exist, but the
regul atory barrier is going to flaunt it for five years. It
woul d seemto nme in that case you would accept the five
years, albeit with a recognition that the problemis
sonewher e el se.

COW SSI ONER VARNEY:  Chai rnman Pit of sky?

CHAI RVAN PI TOFSKY: | would like to direct your
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attention to a related set of questions, and | would |ike
you to say a little nore, Larry and David, about what do you
really nean that we can never have anti-conpetitive effects
in a research market, that we can never define an R&D
mar ket, or do you nean hardly ever, because if it's hardly
ever, and nost people would agree -- in any event, |
certainly agree that the data is anbiguous, it's hard to
define an R&D market, ideas float across national boundaries
and so forth. It may be that anything that happens in the
R&D nmarket is going to affect the product market eventually,
all those things are true, but are there not situations --
for exanple, we have now tal ked about FDA regul ati on where
only two firns are hal fway down the FDA approval system
they are four years ahead of anybody el se, they are not
going to conme on the market for another four years. This is
a problemwe really face every day, and they propose to
nmerge or a joint venture, they are the only two.

O in the defense industry, DOD has deci ded t hat
they will subsidize only two players or they will only all ow
two prototypes or they will give only two players secret
information, and they are the only two left. The concern
have is if you don't define an R& narket and act early, you
may never catch up with the anti-conpetitive effect, because
once they nerge or once they cross-license and obtain the

pat ent or once they have devel oped a new weapons system
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nobody is going to catch up with them So, with that |ong
i ntroduction, mght there not be sone situations in which an
R&D nmar ket and anti-conpetitive effects in an R&D nar ket
make sense, and if not, why not?

PROFESSOR WHI TE: Ckay, |et ne tackle that one,
Chai rman Pit of sky.

No, and the reason why -- | nean, just taking your
hypot hetical, the place to look is four years down the road,
you' re decreasing conpetition in your drugs four years down
the road, you seemquite confident that that's the case,
fine, that's the place to focus your antitrust attention.

CHAI RVAN PI TOFSKY: Let me interrupt. You
under stand, the nerger takes place now.

PROFESSOR WHI TE: That's right.

CHAI RVAN PI TOFSKY:  Four years fromnowit's a
nonopol y case.

PROFESSOR WHI TE: That's right -- no, and right
now it's a nerger because of the future exercise of market

power in those pharmaceuticals as a consequence of this

nmer ger .
CHAI RVAN PI TOFSKY:  You say wait it out, four

years later, | suppose -- we could use General Mdtors, we

say well, now !l see there is an anticonpetitive effect, now

stri ke down the nerger that took place four years ago?

PROFESSOR VHITE: No, | want to stop it now.
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CHAI RVAN PI TOFSKY:  You do want to stop it now?

PROFESSOR WHI TE: Yes, yes, but | don't want to be
focusing ny attention and use as ny justification the R&D
I want to be saying that this is going to have consequences
in the output markets.

CHAI RVAN PI TOFSKY: David, do you agree, stop it
now?

PROFESSOR TEECE: |'mnot sure | agree with that.
Let ne back up and try answering the question fundanentally.

The problemis Larry sonehow or other this norning
got the idea that | was abandoning markets. | was doing
anyt hing but, and, in fact, in nmy discussion of know how
markets, | was reinforcing the notion that I'mwlling to
tal k about market and market power when there is a narket.
But there isn't an R&D market, as such. | nean, you know,
there is a know how market, which is the output of R&D. So,
I would be willing to enbrace a know how mar ket concept or
if you want to call it innovation market, fine, so |long as
it's basically | ooking at outputs, but the R&D is really not
sonmet hing that, you know, it's an input into sonething, and
the R&D isn't itself traded. | have trouble conceptually
identifying a market where there is no transactions and
tal ki ng about conpetition in the market where there is no
transactions. |If there are transactions, it's a different
t hi ng.
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I n essence, what the know how nar ket concept comnes
down to is a notion, | think, that some firnms have very
specific assets of one kind or another that are inportant to
t he i nnovati on process and, you know, you're concerned about
putting themtogether and reducing diversity, and at sone
level | think | have that concern, but the apparatus of a
know how market | think is so fraught with opportunities for
m schief that "'mnot willing to endorse themat this point.

COW SSI ONER STEI GER:  Sonebody brought up the
nasty word of a nonopolization case, and that led nme to want
to press Dr. White a bit, if I may, on his statenent that
t he paradi gm of the current nerger guides really doesn't
wor k i n anal yzi ng nonopol i stic conduct already in existence.
| find it a fascinating concept, but I did want to ask if,
since this is |ooking globally, you thought that any of the
Eur opean Conmi ssi on anal ysis of dom nant firm conduct hel ps
us. W have had suggestions that in narket definition and
mar ket power definitions, our standards are too high for,
guot e unquote, "nonopolization,” and the answer is to | ook
at a dom nant firmwhen we think about market power, which
has a sonmewhat |ower, as | understand it, |evel of
concentrati on.

Have we | earned anything fromthose folks using a
somewhat di fferent paradi gm on nmarket power?

PROFESSOR VWH TE: | amnot as famliar with the
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Eur opean approaches as perhaps other people in this room
and | amout here on very thin ice, and --

COW SSI ONER STEIGER We all are, that's fine.

PROFESSOR WHI TE: -- | probably should be fearing
to tread, but I amgoing to rush in anyway.

No, | don't think we have |earned a lot. | think
t hey have nostly gone ahead and done things that really were
not in nmediumto long-range interests of the efficiency of
their economies. And so no, | don't think the European
Commi ssion's dom nant firm approach has been a very
producti ve one.

PROFESSOR TEECE: | can't tal k about Europe, but
let me talk a little bit about New Zeal and, which has sone
of the same aspects of that. New Zealand is a case that's
extraordinarily interesting, warrants attention, because
being a snmall econony, it's easy to get HHls if you don't
count international conpetition that are very, very high.
There, you have had a circunstance where industries have
been conpl etely deregul ated and essentially contestability
has relied upon the discipline behavior of incunbent firnms,
and it's working.

| have just actually finished an article which I
hope is coming out in the Journal of Economic Literature
which is on the refornms and which focuses on the use of

contestability as a concept, at least in part, to regulate
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i ndustries, and the authorities there are quite willing to
conpl etely deregul ate what we mght want to think of as a
nmonopolist. It's got a donestic market, even when there is
no inmports, but if the donmestic firmis pricing against
imports. So, you know, they are keeping just a wisp of |ow
inmports just to keep themout, and I do think the general
guestions you're asking, which is to | ook at international
conparisons, | think we do far too little of it.

PROFESSOR WHI TE: | agree.

PROFESSOR TEECE: There is this sense that
antitrust was invented here, and yes, it was invented here,
but it has been applied in different ways in different
countries, and there is alnost no scholarship -- it is
really quite pathetic -- that attenpts to be conparative and
to bring back to the United States the | essons from
different regines as they exist abroad. |'mnot necessarily
saying that there are any better anywhere else, but there
are certainly |l essons to be |earned.

COW SSI ONER VARNEY: | woul d assune Professor
Teece -- well, maybe not, this is not your area -- but are
you famliar with our Boston Scientific and our American
Home Products Consent decrees?

PROFESSOR TEECE: No, |I'msorry, |I'mnot.

COW SSI ONER VARNEY: They -- if any other

panelists want to, please junp in, but they were two consent
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decrees that focused on a product market. Let ne take
Ameri can Hone Products, it was a nerger of two conpanies,
diversity of assets, but there were two areas of overl ap.
They were two of only three conpanies who were well on the
road to devel oping a rotovirus vaccine, and perhaps in
Prof essor Wiite's analysis, we didn't have a probl em
because these were future products, but they were products
five or six years down the road, no certainty that they were
going to get through the FDA approval process, no certainty
of their efficaciousness.

We required that they, as part of the transaction,
Iicense or divest what would now be the joint R&D on this
rotovirus vaccine. How would you approach that kind of
anal ysis or would you not?

PROFESSOR TEECE: Well, and in product narkets,
were there significant overlaps or was it kind of |ike a
GW ZF ci rcunstance or --

COW SSI ONER VARNEY: Susan, why don't you
response. You are nore famliar with GW#ZF than I am

M5. DESANTI: It was not |like GWZF in the sense
that Gw ZF was focused on markets where the people who were
nergi ng were not actual conpetitors. These were two
conmpani es who were conpeting at the tine in separate
research and devel opnent tracks, both to devel op the

speci fic same vaccine, a rotovirus vaccine. So, it is a
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vaccine for the sanme application, it was actual conpetition
at the sanme tine, in the present.

PROFESSOR TEECE: Well, let ne answer it in a
general sense about how | would | ook at such things. You
know, what ny framework says is that, you know, | don't see
any strong or statistical evidence that concentration of R&D
rel ates to subsequent performance. That's not to say that
it's conpletely uninportant, but 1'd like to know why is it
these firnms are merging. | nean, very often firnms that are
doing very simlar R& have to or decide they want to get
together. You see this a lot in biotech, because they |ack
the conplinentary assets.

You know, soneone |acks manufacturing, soneone
| acks distribution, soneone |acks sonething that's unique,
and in those cases, you know, absent a conplenentary assets,
the innovator really doesn't get a chance to capture a
decent return fromthe innovation. So, if | saw that going
on, | would tend to be permssive. |If it was pure, you
know, everyone had the conpl enentary assets and this was
purely, you know, elimnating conpetition, then | would
probably be very concerned about it.

COW SSI ONER VARNEY: Well, that nmay be Boston
Scientific, which is another public case that we have
al ready concluded. There we had two firms, eventually

three, that were the sole conpetitors in the U S. market for
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cardi ovascul ar i nmagi ng technol ogy, and we had a -- what many
of us thought was a good synergy. One of the firns was a
venture capital firmthat nerely owned the patent and didn't
| ook like to many of us |ike the product was ever going to
get to market. The other firmwas the firmthat was really
| ooking like it was going to get the next generation of this
technology to market if it was comng to market sooner than
anybody el se, yet we were very concerned that what we had --
taking out the third firmfor a nonent, which whether or not
it was in direct conpetition | think is still argued by sone
of us -- that we -- sonme of us saw it as a nerger to
nmonopoly on the R&D side, and again, we required the
di vestiture and cross-licensing of the nost -- of the entire
pat ent package.

PROFESSOR TEECE: You know, the notion of, you
know, nonopolizing R&D is al nost an oxynoron for ne. |
nmean, that's one of the problens | have. | nean, it is true
that Gl bert and Sunshine tie it way back, as they shoul d,
to very specific assets, but, you know, absent sone very
specific assets and lots of themthat no one el se can
produce, then R&D is going to be one of the hardest things
around to nonopoli ze.

COW SSI ONER VARNEY: Are patents a very specific
asset ?

PROFESSOR TEECE: Yes, yes, they are, but patents
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in R&D aren't -- patent is the output of R&D.

COW SSI ONER VARNEY: That's true.

PROFESSOR TEECE: The R&D process itself, because
of the fluidity of ideas --

COW SSI ONER VARNEY: But to bring the R&D to
mar ket, you have to resolve the patent asset conflicts.

PROFESSOR TEECE: Yes.

COW SSI ONER STEIGER  And in these two cases if
you had, let's assune hypothetically, too evenly matched
fol k doing specific R&D, they don't need anybody el se's
assets to continue down the track they are going, then the
result of doing nothing would be that the nerged group
woul d, indeed, |lock up this, quote unquote, R&D through a
patent for a mninmum of, what, drugs, devices, 17 years.

How woul d you weigh that in your mnd if you are |ooking at
the conpetitive effects --

PROFESSOR TEECE: But it is not a product. No one
is locking up the R&D. What you are doing is |ocking up the
product, am| correct, and that's why -- why can't the
exi sting apparatus deal with that | suppose is the question.

COW SSI ONER VARNEY: So, what |'mhearing a bit
of is wait a mnute, you know, we're all getting a little
bit in front of ourselves here. Wat we are sonetines
addressing as an R& market or an innovation market can

often be tied to an actual product market and what we ought
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to be doing is in your viewtaking this analysis out to its
extrene and doi ng a product analysis as opposed to an R&D
analysis. Is that --

PROFESSOR WHI TE: That's certainly the way | see

MR. BAKER. May | follow up?

PROFESSOR WHI TE:  Yes.

MR. BAKER: Suppose we had two firnms who deci ded
they wanted to invent a better w dget and one hired Patel to
do R&D and the other hired Arthur D. Lyttle, and Arthur D
Lyttle and Patel are the only two establishnents that have
anything like the expertise that woul d be needed to really
t hi nk about how to nake better w dgets, and so there is sone

sense they are R&D specific assets that are | odged in those

two firms and nowhere else, and this -- whether the R&D wll
pay off that we're hiring -- the two firns are hiring Patel
and ADL to performis not at all certain. [It's a question

of probability and we just don't know when and whet her.
Now, in that set-up, | think | set it up so that
there is a very clearly defined denand for R&D, and -- they

are a market, a price that they have paid Arthur D. Lyttle

for R&GD and a -- a market transaction for R&D, and what |
t hought | heard you guys saying was that -- your point was
wel |, nmaybe that one m ght be a situation where we m ght

worry about a merger of Arthur D. Lyttle and Patel, because
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it mght -- we could understand that they are direct
conpetitors in an R&D market, but that we -- but that if we
change the facts and instead of the two -- the R&Ds going on
in either Arthur D. Lyttle and Patel, instead they are going
on captively in the two firns, we m ght have nore trouble in
anal yzing that situation through the technology of an R&D
mar ket, through the approach of that, because the fact that
the prices will not be transparent to us and what is going
on will be difficult to understand.

| s that what you are saying, or are you saying
sonmet hing stronger than that, that in ny hypothetical, there
isn't even in principle the possibility of defining an R&D
mar ket, despite what | perceive to be a downward slip in the
demand curve for R&D in that set-up or a function that's
capabl e of bei ng nonopol i zed?

PROFESSOR WHI TE: These issues of vertical
integration are always difficult ones. For sure, if in your
hypot hetical Arthur D. Lyttle and Patel nerge, |, and | hope
t he Comm ssion, would have an antitrust problem for sure.

If instead your potential w dget producers nmerge, | think
you basically have to focus on the wi dget market and not
R&D. | just -- because it is nmuch |less transparent, | don't
know how to deal with it, except in the notion of a market,
a real market.

COW SSI ONER VARNEY: But can't you get to a real

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

879
R&D mar ket ? You know, when we go back to the rotovirus
exanple, there is no rotovirus vaccine on the market?
Let's suppose theoretically or hypothetically that it is not
even in clinical trials yet, that they are both working on
different research paths that they both are confident is
going to bring themto a desperately needed vaccine in the
Third World. You're telling ne that we don't need to get
into an -- what we are calling an innovation or an R&D
mar ket anal ysis, because what you have really got is a
product, however far out, you have got a product, so do the
product market anal ysis.

|"msaying but wait a mnute, we don't have a
product. W have a bunch of scientists sitting around at
two different places who are thinking about how we can get
there. W don't want to -- and naybe we shouldn't care, but
we have this notion that conpetition is good in R&D, and we
would |ike to preserve it.

COW SSI ONER STEI GER:  Let's add anot her exanpl e
fromthe real world, what if you had a nerger between two
conmpani es beginning to develop in sone stage, |let us presune
each is well on the road -- this is a hypothetical again --
not a new vacci ne but a conbi nati on vaccine. Let us say one
t hat woul d i nocul ate against five chil dhood di seases where
there is currently a vaccine that inocul ates against -- what

is it nother of three --
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COW SSI ONER VARNEY: Right, DPT, three of them

COW SSI ONER STEI GER: Now, that product doesn't
exist. Two active conpetitors. Wiy would -- with
Christine's question, shouldn't we consider that that
devel opnent in and of itself, even though the product does
not now exist, is an inportant conpetitive variable?

PROFESSOR WHI TE: Al right, 1'Il -- 1"11 -- 1oo0Kk,
at sone point you go far enough back that the thing is
specul ative, and in that case, you say well, gee, these guys
may do it or these guys nmay do it or somebody else nmay do it
in David' s paradi gmof creative destruction nay have sone
rel evance there, but you keep on tal ki ng about situations
that -- | nean, either the thing is really cloudy, in which
case there is lots of possible innovators, or nore |ikely,
you seemto have a pretty notion that, you know, there are
really only two |ikely devel opers here, they are pretty far

down the road, and | think it's the end points of the road

t hat one focuses on, and | -- if you don't do that, you are
just counting noses, and counting -- without the -- wthout
the other indicia of markets, |'mvery uneasy about just
counting noses. | don't know what one has --

COW SSI ONER VARNEY: But you all aren't going to
come back to us if we start doing it your way saying wait a
m nute, there is no product, you are tal king eight years

out, you are tal king nine years out. You have got no solid
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-- not R&D, but, you know, you people are being far too
specul ative here. You should have let this nerger go
t hrough wi thout the cross-license or divestiture, because
you don't have a product. At best, you have got a
specul ative product, maybe seven years out, maybe ei ght
years out.

PROFESSOR TEECE: Let ne turn the argunent back on
you, Comm ssioner Varney, and pick up where you were before,
and Jon then handl ed the problemnicely, because he set up
the hypothetical so | couldn't argue with him which is, you
know, there is no place else in the world they can do this
R&D. | mean, this is where | have the trouble, that, you
know, R&D is sort of very ubiquitous. It is true that
sonmetimes as you get into various aspects of it, there is
some very specific assets involved, but in the main, this is
stuff that can nove with alacrity around the world, that
there is all kinds of conpanies out there that they don't
think of that are in a field that can readily be in that
field, and so, you know, as a practical matter, the problem
is that there is just nmany, many, many potential entrants,
and our ability to go find themand count themis limted.

So, we just set up the hypothetical that yes, you
boxed it in and you're absolutely confident that there are
no such players, you have assumed away the problem 1 think

COW SSI ONER VARNEY: Well, let's ask Professor
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Mowery to comment on that, though, because this norning he
said sonething | thought which was a little different, and
that was in sone industries, at |east, the process and the
manuf acturing, the product and the process are so tightly
tied together that --

PROFESSOR MOVWERY: Vaccines is a good exanpl e.

COW SSI ONER VARNEY: -- that you can't just nove
it around. Do you have any comments on this discussion,
Pr of essor ?

PROFESSOR MOWERY: Well, | tend to agree with
Prof essors Teece and Wiite that it's not obvious to ne what
the focus on the upstream R&D mar ket buys you or innovation
mar ket buys you, and | think the other -- the other
trade-off or the other issue that cones up here is that the
rotovirus exanple is, | think, illustrates at |east one
probl em which is, as you know and as you probably heard in
great detail, the costs of bringing one of these things to
mar ket, obviously having -- are so high that having two
teans working on it is by no nmeans -- doesn't say nmuch about
the willingness or the probability of both firms to actually
put this thing through trials and bring it to narket for
non-i ndustrial econony diseases for which the market is both
-- the price is low and the dermand is very uncertain.

So, by focusing so heavily on the R one runs sone

risk of omtting what ny coll eague here has referred to as
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t he conpl enentary assets issue, which is in many cases a
nore determ native issue in influencing conpetition in the
product nmarket. But I -- so, | think it's just not clear
to me what you're gaining by focusing on the -- this

"innovation market," when in nmany cases you're | ooking at a
phase of the process that is several stages renoved fromthe
ultimate conpetitive outcone, which is really the one that
matters for consumer welfare.

COW SSI ONER STEI GER:  May | introduce anot her
vari abl e and ask how we should factor it? Let us presune,
hypot hetically, in any one of these exanples that we can
identify a nmarket for the outcone of the partial technol ogy,
et us say the R&D that's going on for a product that we
willingly tell you doesn't exist, but two people are stil
doing it, and we can identify for you on paper a vibrant
mar ket that is quite interested in being able to play off
both froma quality point of view and a price point of view
this particular five-shot vaccine or new catheter, inmger or
whatever it may be in the real world.

What weight do we give to the existence of this

supposed mar ket for the non-existent product?

PROFESSOR MOVERY: Well, again, speaking -- if
Prof essor Wiite was on thin ice, |'mprobably -- | have got
one foot in the water | suspect, but, |I nean, it seenms to ne
there you -- you are at |east comng closer if you have got,
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as is the case in a vaccine industry, you have got a | ot of
cross-1licensing, you have armis |length transacti ons, you
have the assenbly of portfolios of patents to bring out a
specific -- a specific vaccine. Then you -- it seens to ne,
anyway, you do have a nore nearly identifiable market than
you do when dealing with in-house R&D, but again, it seens
to me you are inplicitly still enploying the criterion that
Prof essors Teece and Wiite here are advocating, which is
inmplicitly you're still taking as the ultinmte determ native
consuner wel fare conpetition in the product market, and it
seens to nme that that is the appropriate criterion, and it's
not clear to nme what you are gaining by creating this other
concept of an innovation market that is neaningfully
separable from conpetition in the product narket.

COW SSI ONER VARNEY: | would |ike to hear
Prof essor Whal |l ey' s thoughts on that.

M5. WHALLEY: Well, | think that the point you
just made is really inmportant, and that is that there is a
great risk here of getting lost in what is, in essence,
semantics, and, you know, it's hard to believe that as an
antitrust lawer | would say it doesn't really matter what
you call sonething, having lived with per se and rul e of
reason for all of these years, but | think for our purposes,
intrying to think about when it's appropriate to challenge

t hese sorts of conbinations, because they will have an
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adverse effect on innovation, it's much nore inportant to
focus on what are the criteria that would determne there's
a likely anti-conpetitive outcone. You know, is this
guestion of specialized assets an appropriate way to
identify the players? How do you bal ance out the synergies
and the efficiencies. How do you evaluate the benefits from
reduci ng redundancy in very expensive R&D as opposed to
| osing the benefits of conpetition between alternative
nmet hods? Those to nme are the really critical questions to
be addressed.

Utimately, the agencies have to make a deci sion
if they go to court as to howto plead this. Do you plead
it as an innovation narket or do you plead it as an adverse
outcone in future product markets? And naybe the courts
won't accept either one, but | think the |ikelihood that
such an argunent can be supportable is going to depend on
how wel | the adverse effect can be articulated and the
criteria for determ ning those adverse effects and that they
are met in a particular industry. So, | think that you're
headed - -

PROFESSOR MOVWERY: | mght just nmake one ot her
very brief point.

COW SSI ONER STEI GER: But | want you to answer
anot her question related to it, so don't go away.

PROFESSOR MOVWERY: Again, | think the exanple of
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vaccines is a very interesting one, and it is surprisingly
one of which I know a little bit, because | worked with sone
nati onal research councils on vaccines, but research doesn't
-- | nmean, again, you have a lot of small biotechs doing
research on new vacci ne products and the like, and the track
record on their ability to bring these things to market is,
in fact, quite m xed, both because of their conpetence at
managi ng clinical trials, but also because of the uniquely
tight link between process and product in vaccines and the
associ ated very high costs of devel opnent of these products,
whi ch transl ates theminto marketabl e preparations,
devel opnent costs whose substantial size, of course, is in
part a result of regulatory intervention.

So, | ooking exclusively or |ooking |largely or
giving a heavy weight to the R w thout |ooking at these
downst ream conmponents, | think, at |east creates a risk of
creating a distorted view of what the |ikely conpetitive
consequences i n product markets are of certain actions or
i nacti ons.

COW SSI ONER STEI GER:  Tell me why that shoul dn't
nmake ne even nore concerned about two conpetitors who are,
guot e unquote, "down that innovative road," past step one or
two of testing, but the question | wanted to ask Judy,
because it leaps inmediately to mnd, one of the criteria

you asked that be considered is when is it a nore

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N NN NN R R PR R R R R R R
g A W N P O © 0o N oo 0o~ W N+, O

887
conpetitive result, if | understand it, to avoid duplicative
R&D. | sure would like to know how | am supposed to know,
particularly in the biotech sciences, what is duplicative
R&D. | might know it with a wi dget, naybe if they bring ne
the two things, but how would I know whether it's
duplicative to have sonebody going down road A on a
rotovirus? | don't know what road Bis or road C. In fact,
the FDA is studying it, let us say hypothetically. So, how
can | factor in "redundancy"?

M5. WHALLEY: I'Il give you just sone thoughts
about questions that you might ask, and I'msure there are
many nore than these, but it would seemto ne that inportant
guestions to ask woul d be what has been the conpany's
history in terns of -- and conpanies generally in the
i ndustry -- history of successfully bringing products to
mar ket ? How i nportant is having a nunber of investigators
researchers conducting research? How likely is it that the
costs ultimtely are going to deter the innovation from
going forward to conclusion? Wuld the conbination of these
firms and the savings associated with elimnating
duplicative R& nake it nore |ikely that the conbined firm
is actually going to succeed at the end as opposed to maybe
we'll have two conpanies going forward, but it's
sufficiently costly and risky that neither of them proceeds

to the end or proceeds nuch nore slowy?
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Those are not easy questions to answer. Cbviously
they are going to be fact-intensive and deternmned in the
case of each market, but it's a very inportant question to
t hi nk about whether, you know, how are you going to have the
nost conpetitive result? Through the elimnation of the
redundancy or with the | oss of conpetition or having
conpetition but nore expensive prograns?

COW SSI ONER VARNEY: Right. It is interesting
that you pose this series of questions, because in the real
cases that have cone before us, we have not prevented the
transacti on, we have allowed the transaction to go forward,
and the parties have generally agreed to |license out the R&D
or the processes or the patents to any third bidder, and we
are not yet at the conclusion of the time period in which
they have to license out. So, presunably, we are going to
have sone answers about the duplicativeness and the cost
barriers in R&D, because if we don't get any takers to buy
the licensing rights, | think we may have a good indication
to the answer to sone of those questions, but we don't get
to that answer unless we put it out on the nmarket and | et
the market tell us. W have got probably about 15 nore
m nutes, and | think Susan and naybe Jon and sone others
have a slightly different take on this.

M5. DESANTI: | have one question that | want to

direct to David and Larry and then I would like to defer to
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sonme ot her people at the table.

I sn"t your argunent that you can't nonopolize R&D
basically a version of whether you take a short run or a
| ong run approach to this? | mean, in the |long run, of
course you can't nonopolize R&D, potentially there are
ot hers who m ght be entering, but in the short run tine
frames, two, three, four years, especially in these FDA
mar ket s that the Commi ssion has been | ooking at, there are
not ot her people who are -- who are that far down al ong the
pi peline who are going to get to the same place as quickly
as the people who are already farther down, closer to the

ultimate future product.

If you -- this really -- this relates to ny
guestion about your testinony overall. M sense of your
testinmony is that if the Comm ssion take a long -- nore of a

| ong-run point of view, your answer is you don't need to

interfere, the market will take care of things, the next
generation of product will appear, but are you, in fact,
argui ng, then, that we should -- that the Comm ssion shoul d

tolerate some short-term exerci ses of nmarket power that are
not efficiency driven necessarily but cone about because of
nmergers or other particular transactions?

PROFESSOR TEECE: | think that, you know, the
pharmaceutical case is a very, very special case, and |

woul dn't want to be, you know, sort of generating general
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policy prescriptions based on it, but, you know, what the
FDA process does do is it does sort of lock inits starts to
sonme extent, but not entirely so, but it doesn't prevent
nore people fromcom ng in behind, and, you know, | cone
back to the fundanmental point, you know, unless you can tie
up scientists, you really can't nonopolize an R&D mar ket
very well at all.

M5. DESANTI: But couldn't you exercise market
power in sone short-run tine frame?

PROFESSOR TEECE: Possibly. Let ne say possibly,
but, you know, should that be the concern of the agency?

Let ne -- you are trying to fine tune public policy at a
| evel that | think, given our understanding of these issues,
is not appropriate.

M5. DESANTI: Well, let ne just say that you may
think that the pharnmaceutical nmarkets are not a good
exanple, but in five out of six of the nobst recent consent
orders, those are the issues that have confronted the
Commi ssion, so they don't feel unique to the conm ssioners
t hat have to deci de these cases.

| want to defer to Bill Cohen who is project
director for innovation in our shop, who has been an
intellectual force getting us to an understandi ng of these
i ssues.

MR. COHEN: | have a question for Professor Teece.
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Trying to get alittle bit nore of an insight into the
rel ati onshi p between hypothetical price increase tests,
hypot heti cal attribute changes and the way he thinks that
t hey woul d operate, let nme give you a hypothetical situation
and see how your approach would deal with it.

Consi der applying a 5 percent hypothetical price
i ncrease and finding that your nmarket includes firmA and
firmB, and then applying a 25 percent hypotheti cal
attri bute change and finding that your market includes firns
A, B through K, for exanple. Wat do we do at that point?
Do we regard this as a duopoly and find a possible
conpetitive problem or do we regard the market as
relatively unconcentrated?

PROFESSOR TEECE: Is it that you get -- let ne
understand. Are you getting -- when you do the performance
or the attribute test, you identify a different group of
conpetitors?

MR. COHEN. A different and | arger group.

M5. VALENTINE: Right, A through K

PROFESSOR TEECE: Well, then, you know, you would
include those in the market.

MR. COHEN. Well, then, aren't you possibly |osing
an ability to challenge a nmerger in which a price could be
i ncreased to consuners?

PROFESSOR TEECE: Well, you know, we're -- we're
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-- hang on, let ne make sure | understand this. |If you have
got an attribute, you raise -- you go through the process of
saying well, what will happen here if there is a degradation

in the performance of this attribute, and you identify
conpetitors that way, and you conme up with a market. Ckay,
once you have defined the market, then the anal ysis would go
father as it would with any other nerger, at |least that's ny
proposal, and what's your problemw th that?

MR. COHEN: Well, at one point you had tal ked
about running alternative tests, |ooking at various
attribute, looking at a price attribute -- |looking at price
as one conpetitive variable and |ooking at the attributes as
anot her conpetitive variable, and now | am posing the
situation where you are getting different results.

PROFESSOR TEECE: | see what you are doing. Well,
first of all, you do it only on the attributes which
consuners decide is inportant. Now, there is a case that
there may be sone inconsistencies there, and that's -- |
admt that at that point you have to nmake a qualitative
j udgnent call on what should belong in the market and what
shouldn't. It is not a precise approach, but it does enable
you to capture a different dinmension in conpetition

By the way, | don't think on any of these issues
that we have fully worked out the answers, and com ng back

to where M. Donal dson was this norning, to sonme extent,
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because we haven't, is one reason why | think we have to be
very cautious here, because this conversation | know is
maki ng sone people feel like there is uncertainties in the
process, and the nore that we're unsure about these things,
then there's a greater |evel of uncertainty, which causes
some stomach churning and concerns, and that's why | think
we kind of acted -- we kind of have to get these issues
wor ked out before it starts sort of popping up in policy
and in case deci sions.

MR. COHEN:. Let nme also just turn quickly to sone
practical issues that might arise in an attri bute-based
definition. Wat would you or how woul d you go about
applying this in the type of nmarket where innovation occurs
inlarge and difficult to predict junps as opposed to a, you
know, a very snooth path which you m ght be able to foresee?

PROFESSOR TEECE: Well, you know, it -- if the
product that you're -- the product nmarket you're focusing on
was one where people focus on these attributes, then that's

what lets you go forward with this attribute anal ysis.

Now, | think you' re asking a separate question,
which is well, but suppose you believed that those
attributes are not stable in sone sense, that -- you know,

if you take m croprocessors right now, people are selecting
on the speed, they are selecting on power, they are

selecting on reliability, and what you are asking ne is
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wel |, suppose that next year, are they going to select on a
conpletely different set of criteria because of sone radical
new i nnovation? 1Is that right? WIlIl, then you woul d have
to do the anal ysis over again.

MR. COHEN: | guess |I'mfocusing nore on sort of a
di sconti nuous set of attributes where you don't --

PROFESSOR TEECE: You can have di sconti nuous
i nnovation and a fairly continuous set of attributes. So,
it could be like one attribute advances, |ike speed advances
in sone period nore than another and so forth. | think, you
know, once again you would have to take not just one
snapshot, but you would have to go back a little bit and
then try and work out what the technological trajectory is
going forward and do a forward | ooki ng analysis |like you
would try to do in any other circunstance.

PROFESSOR WHI TE: But, David, unless one is going
to use a hedonic approach and translate it into a dollar
equi valent -- | nean, you know, take your imagi ng anal ogy
agai n, you know, invasiveness. | don't think we would want
to ask, you know, now how deeply, you know, into the skin
does sonet hing have to be inserted, but rather, it's a
guestion of --

PROFESSOR TEECE: You start fromwhen -- just as
you don't ask if the price goes up by $20, you ask if it

goes up by 5 percent. So, you know, it's no different from
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the existing formulation in that regard.

COW SSI ONER VARNEY: | want to go back, Professor
Teece, to the thought you just echoed, and that is that
there is at | east some business uncertainty in how we're
approaching all this, and | think it's -- fromny
perspective, it's inportant to note that in the cases that
we have dealt with so far, the innovation, the R&D, the
potential products have not been the driving force for the
transaction. They have been a part of the transaction, and
the parties have at |east so far nore or |less readily agreed
to a divestiture of the R& that would then be overl appi ng.

| don't think the Comm ssion has yet seen,
al t hough maybe it's in the works, a straight nerger where
the assets were primarily or what was driving the
transacti on was conplenentary R&D, and so far in these
heari ngs we have heard |ots of argunents about why in sone
i ndustries that is going to be a necessary and, in fact,
good action in sonme industries. So, we have yet to put the
pedal to the netal on sone of these tests, and we will see
where we end up

Jonat han?

MR. BAKER: Thank you. Thank you, Christine. |
have a couple questions for David, but I don't want to be
accused of piling on here, so | wll --

COW SSI ONER VARNEY: So, you want the fair ganme
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t heory, right?

MR. BAKER: Let nme just say that there is nuch to
admre in the spirit of the proposal for thinking about
mar ket definition and hi gh-technol ogy industries. The focus
on the inportance of innovation that we are increasingly
seeing is really critical here, and not just cost reducing
and price reducing innovation, but innovation that enhances
features and inproves quality, and we need to be conscious
of that and thinking of ways to encourage that, as well.
And in addition, your proposal also encourages us to be
forward | ooking, and that's another terrific advantage of
it, too, but nowlet nme get to ny questions.

|"m picturing the attribute-based nethod of market
definition as expandi ng markets beyond what the current
conceptual experinment in the nerger guidelines, based on --
that uses price would expand -- woul d define, because
otherwi se, what's the point? So -- and in particular, we
are noving to include products that aren't particularly
cl ose substitutes for the ones that we would now consider in
t he market today, but that have sone attributes that could
be i nmproved, and then they would be substitutes, and | have
two questions for you that come out of that picture.

The first is isn't there sonething of a noving
target problem here, that well, problens with products that

are not now substitutes may get better, but so will the
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products that are in the group today? Perhaps the products
outside the group will never be substitutes for the products
that -- that we would include in the market today. Am|l --
just to put that on the table.

My second question is, presunmably the products
that we're adding to the nmarket beyond the products we
al ready include based on our conceptual experinment on price
are products that the -- that would require significant sunk
investnments in the quality enhancenent in order to becone
conpetitive under the terns of the price test, because if
they didn't require sunk investnments, they would already be
consi dered uncommitted entrants and be assi gned market
shares and included as in the market today.

And so the point of the -- of the conceptual
experiment that you're proposing is really to broaden the
mar ket beyond how we think of conpetition today. | take it
it nmust nmean that the firnms -- that the products that we are
adding to the narket need to be nodified through sunk
i nvestments, significant sunk investnents, in order to be in
the market. |If we're adding -- if we're broadening our
product market to include products that can only becone
substitutes because sunk investnents nust be nmade, don't we
have to ask the question of whether it would be profitable
for the firms to make that -- that investnent?

That's the question that the entry likelihood test
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| eads us to ask in the nerger guidelines today about those
products. |If we adopt your proposal for broadening product
mar kets by -- through attribute-based conpetition, aren't
we, in effect, avoiding the entry Iikelihood question?
Aren't we assuming that firnms who could technically inprove
their products through the sunk investnments would find it
profitable to do so, and is it right to avoid the entry
i kel i hood question under these circunstances?

PROFESSOR TEECE: Well, they are both extrenely
good questions, and nmy answers will be inconplete, but |et
me begin by saying why | don't think as a practical matter
that you really mnd an attribute test, and |l et nme begin
with an exanple or what got ne into this.

| was once working on an antitrust case where the
conpany made a vascular graft, it was Gore, and it was nade
of Gortex, and there was a conpetitor, a clone, who actually
arguably m sused or should I say infringed the patent and
made their own vascul ar graft of the same substance. You go
out to the doctors and say what woul d happen -- of these two
graphs, they performthe sane function, nade of the sane
material, but there is different suturability in one and
di fferent |ongevity possibly, but you ask the doctors now,
if the price went up 5 percent on this graft over here,
woul d you say -- the answer is always no, of course not, of

course not, so you end up -- this is an innovative
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technol ogy, but this is an extraordinarily narrow market, so
it doesn't make sense.

So, in that sense, | think you would have to agree
with me, and I'"'mglad to see Larry and Ms. Wall ey do, that
attributes are inportant and have to be put into the
equation. Having said that, comng to your questions, is it
a bit of a noving target, yes, | think it is, but in
i nnovative markets, things are noving and to sone extent we
have to deal with that.

Your second question, which | can't answer very
well off the top of ny head, but | will go think about it
and wite an essay on it, because that's the type of
conplexity that's in your question, is whether or not we are
really side stepping nore thorough entry that's proper.
There may be a little bit of that going on, but I'mnot sure
that that necessarily vitiates the test. It's a pretty good
first progression approximation, but | will think through
that point, because | think it's a very inportant one, and
"Il let you know in due course whether or not | think it's
a back door way of doing sonething that you're currently
doing. | don't think it isinit's entirety.

PROFESSOR VHITE: O you will read about it in the
Aneri can Econom c Revi ew.

COW SSI ONER VARNEY: W will eagerly anticipate

t hat publication.

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N Bk

N N NN NN R R PR R R R R R R
gag A W N P O © 0o N o 0o~ W N+, O

900

Howard, do you have any questions?

MR MORSE: | think | would be just piling on and
addressing -- and addressing the same and asking the
guestions froma slightly nore practical direction. So,
don't think it's necessary.

COW SSI ONER VARNEY: Does anybody el se around the
tabl e have any other questions for this afternoon? Well, |
want to thank our panelists and our participants very nuch.

I think you have advanced our understanding and certainly
hel ped us refine how we think about these issues when there
is not a product on the table but likely to be one. | think
we have all agreed that no matter what we call it, we do
have sone concerns about products comng to market and how

we make sure they get there in the nost efficient manner

wi thout -- without running afoul of the antitrust |aws, and
I think we will learn nore about it tonorrow when we
reconvene.

Thank you all for com ng.
PROFESSOR TEECE: Thank you.
(Wher eupon, at 4:00 p.m, the hearings were
concl uded.)
11
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